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EXECUTIVE SUMMARY

A. Research Rationale

The Royal Government of Cambodia (RGC) has named tobacco as one of the major
obstacles to the realization of the Poverty Alleviation Program.to reduce household poverty
and to improve their welfare. Urgent measures have to be taken to eliminate the obstacles
posed by tobacco and to ensure the program’s success.

A previous research on tobacco and poverty had been undertaken by LIDEE Khmer using
the 1999-CSES database collected by the National Institute of Statistics of the Ministry of
Planning of Cambodia. It has provided strong evidence of the impacts of tobacco on
household poverty as well as the threat to the success of the Poverty Alleviation Program
of the RGC. Joint efforts of the National Centre for Health Promotion, the Ministry of
Health, the Inter-Ministerial Committee, and the tobacco control community have been
tremendously successful in combating tobacco epidemic with the ratification of the
Framework Convention on Tobacco Control (FCTC) by the RGC in November 2005.
Ironically, after the ratification of the FCTC, advertising, promotion of tobacco products
and sponsorship by the tobacco industry have been intensified. The ratification of the
FCTC is, thus, only the start of a new phase of the struggle to establish smoke-free policy
in Cambodia. After the ratification of the FCTC a range of new problems arised: 1) how to
integrate the ratified international law into the legislation framework of Cambodia and to
allow for its implementation locally, i1) how to concretely determine specific issues of the
FCTC in the Cambodian context and to incorporate them into the national law, and iii) how
to reinforce all the concretely stated Articles of the ratified FCTC and the future
Cambodian law on tobacco control. Currently, a draft of National Law on tobacco control
shaped after the FCTC has been prepared by the National Centre for Health Promotion and
the Ministry of Health, and is pending ratification by the Cambodian Parliament. However,
health reasons are, again, not enough to smoothly and successfully move the law through
the Parliament. More research evidence is required to support the ratification of the
Cambodian law, the implementation of both the new Cambodian law as well as the FCTC.

The current research update on tobacco and poverty will investigate the consumption
behavior of Cambodian households on specific product groups taking into account the
impact of tobacco spending.

The investigation will be conducted in the framework of the consumer demand theory
using one of the most common functional forms of econometric analysis: the Almost Ideal
Demand System. This method of investigation is different from the one used in the 1999-
analysis of tobacco and poverty. The advantage of the current approach is the possibility of
computation of expenditure (income) elasticity, own price and cross price elasticity using
the result of the maximum likelihood estimation of demand model under the study.




B. Major Findings
B.1. Impacts of Tobacco on Households’ Consumption

The current research has found that three items of household expenditure have total
expenditure (income) elasticity smaller than one. Among these items is tobacco with total
expenditure elasticity of 0.7834. Items with elasticity smaller than one are considered as
items of necessity. This raises alarm to us as tobacco appears to be an item of necessity as
well. Tobacco spending is moreover the least responsive to change in total expenditure
(income) as compared to the food and clothing with total expenditure elasticity of 0.8263
and 0.9441, respectively. For households with regular smoker certain amount of spending
on cigarette is always allocated regardless of change in the amount of total expenditure.

Besides being less responsive to change in total expenditure, tobacco is also less responsive
to its own price change with own price elasticity of -0.7607. Tobacco consumption
behavior of households with smokers is thus persistent and quite similar to consumption of
food with nearly the same own price elasticity of -0.8510.

Negative cross-price elasticity of tobacco with respect to change in price of clothing,
education and housing products points out that these products and tobacco are
complementary products. On the other hand, the positive cross-price elasticity of tobacco
with respect to food of 0.0447 and medical care of 0.0595 translates into potential
substitution of products in these latter groups by tobacco products as their price rise.
Spending on tobacco products as a substitute to products of basic needs present valuable
opportunity costs for Cambodian households as well as the whole nation and is highlighted

throughout the text of the current research study.

B.2. Impacts of Tobacco on Households’ Poverty

Possessing less than one total expenditure elasticity, less than one own price elasticity and
positive smaller than one cross-price elasticity with respect to food, tobacco products
belong to products of basic needs that is not responsive to change in total expenditure, rise
in its own price and a substitute away from products of the food group as food’s price rises.
As a result, tobacco prevalence based on the CSES-2004 is 58.7%, and half a million
households in Cambodia consume tobacco products. In tobacco smoking households,
tobacco spending decreases households’ well-being, increases risk of diseases in
respiratory tracts and mouth cavity and subsequently reduces labor productive capacity of
the family. Poverty status of smoking households will transmit over to the non-smoking
households and further to the community through social interaction and as a result the
impact of poverty will be tremendously multiplied.

B.3 Impacts of Tobacco on Social Development

Tobacco spending as shown by the findings is a fairly persistent consumption expenditure
for Cambodian households. Taking into account the current efforts of the Royal
Government of Cambodia in reducing poverty, this is a very serious threat to the well-
being of households and Cambodian society. Total nationwide spending on tobacco
products amounted to US$57.75 millions according to the database of the Cambodian
Socio-Economic Survey (CSES) 2004. The opportunity cost of tobacco spending can
translate into an enormous useful expenditure for households and the society as a whole.




INTRODUCTION

The current research update of tobacco and poverty will investigate the consumption
behavior of Cambodian households on specific product groups taking into account the
impact of tobacco spending.

The investigation will be conducted in the framework of the consumer demand theory
using one of the most common functional forms of econometric analysis: the Almost Ideal
Demand System (AIDS). This new method of investigation is more advanced than the one
employed in the 1999 analysis of tobacco and poverty. It is the first attempt to estimate
tobacco total expenditure (income), own and cross price elasticity and to provide their
interpretation in the context of Cambodian households.

The study aims to investigate the socio-economic status of Cambodian households as a
result of their patterns of expenditure in the context of tobacco consumption. The study is
based on database built by the Cambodian Socio-Economic Survey (CSES) 2004. Using
the result of this study, a number of suggestions were made in the policy implication
section.

Section One presents study objectives. Section Two is a review of research literature.
Section Three describes the data source and methodology. Section Four highlights some of
the socio-demographic characteristics of Cambodian households. Section Five
demonstrates a striking difference between non-tobacco consuming families and tobacco
consuming ones. Section Six highlights the core subject of the study: the tobacco or health
dilemma. It also shows the opportunity cost of tobacco consumption and its related health
risks. Section Seven presents the results of the regression analysis. The conclusion and
recommendation related to policy implication are in Section Eight, the conclusion of the

paper.
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STUDY OBJECTIVES
1.1. Research Problem

Tobacco epidemic is rampant in Cambodia, especially at the household level, with more
than half of Cambodian households hosting at least one or more smokers. It is scientifically
proven and firmly supported by facts that tobacco is one of the major factors associated
with many kinds of diseases (cancer, respiratory and heart diseases). Smoking is
responsible for the death of millions of people every year around the world. A 1997 study
estimated that, based on the experience of other countries, nearly 6,000 Cambodian die
cach year from tobacco-related diseases (Sotharith, C., et al, C., Pheang, L.T., & Samnang,
P. “Economic Cost of Tobacco in Cambodia: Some Preliminary Estimates for 1997-2007,
WHO, October 1997). With the household smoking prevalence of 58%, there are more
then 1.53 million smoking households nationwide. Hence, at least 1.53 million people
smoke tobacco products (estimate of one smoker per smoking household by 2004-CSES
data') and so that over time the risk of death as well as the burden of diseases from tobacco
will be higher.

Although tobacco products kill thousands of people annually, they are freely traded in
Cambodia. The consumption of tobacco products has a long history in Cambodia.
Cambodian people in rural areas continue to follow the tradition of their ancestors by
growing tobacco plant, processing the leaf and rolling their own cigarettes.

Despite the fact that Cambodian households would greatly benefit from the ceasing of
consumption of tobacco products, any attempt to impose control on tobacco trade to reduce
tobacco consumption presents a very challenging task for the Royal Government of
Cambodia, the National Centre for Health Promotion, the Ministry of Health, the Tobacco
and Health unit of ADRA Cambodia, and the local representative office of the World
Health Organization (WHO).

1.2.  Study Objectives and Research Hypothesis

This research has a broad social objective of presenting convincing evidence, based on
descriptive and regression analysis of the existing data, to justify the move toward the
development of the tobacco control policy and to gain support from a wide range of
population as well as from the government and NGO agencies. The research is carried out
through investigation into the consumption pattern of Cambodian households. From the
result of the investigation we will be able to derive the policy implication needed to support
the measures to counter tobacco trade as well as to ensure that the move would be an
efficient one in the context of current Cambodian socio-cultural, economic and political
settings.

.Report on the mbedia Socio-Economic Survey 1999 'N1atjonal Institute of Statistics, Ministry of Planning, Sponsored by
United Nation Development Program, Swedish International Development Cooperation Agency and Executed
by the World Bank




We are undertaking to investigate the hypothesis we forwarded in the initial project
proposal.

i. To investigate tobacco consumption pattern of Cambodian households and
determine its change during the time of the economic recovery.

il. To identify the determinants of tobacco demand in Cambodia and assess their
relative importance in the decision to smoke.

iii. To attempt to estimate price elasticity of cigarette demand based on regional
tobacco price differences.

12



REVIEW OF RESEARCH LITERATURE

The present research investigates the pattern of Cambodian households’ consumptions
expenditure in the context of tobacco use. It uses the aggregated cross-sectional data
obtained during the Cambodian Socio-Economic Survey conducted in 2004 (2004-CSES)
on 15,000 households in the 5 regions of Cambodia.

As an update to previous research, we employ the methodology provided by the consumer
demand theory, which has been very popular among researchers investigating consumption
expenditure of various products. The literature on theory and application of the theory of
consumer demand system we have reviewed are as follow:

1.

ii.

1il.

1v.

V.

vil.

Apec 8403: Lecture 2 “Functional Forms for Static Demand System” exposing brief
theory of consumer demand. It describes Stone’s Analysis, Linear Expenditure
System, Rotterdam Model, and Search for Flexible Functional Form of Consumer
Demand including Price-Independent Generalized Linear (PIGL) demand system
and Price-Independent Generalized Logarithmic (PIGLOG) demand system, and
Almost Ideal Demand System (AIDS).

Cardon Research Papers in Agricultural and Resource Economics “Estimation of
Theoretically Plausible Demand Functions from US Consumer Expenditure Survey
Data” exposes the result of an application of four functional forms of demand
model on the same dataset for comparison.

Article of the Chulalongkorn Journal of Economics 7 (3), September 1995 “An
estimation of Consumer Demand” by Isara Sarntisart. This article illustrates an
application of demand function of the type of Linear Expenditure System (LES)
form to the estimation of expenditure and price elasticity in Thailand.

Research Paper “Demand and Prospect for Food in Malaysia” by Nik Mustapha R.
Abdullah, Abdul Aziz Abdul Rahman, Alias Radam, Ahmad Zubaidi Baharumsbah
investigates the prospect of food demand in Malaysia. The AIDS model was used in
the research study.

A research paper of the Center for Energy and Environmental Policy Research
entitled “A Residential Energy Demand System for Spain” by Xavier Labandeira,
José M. Labeaga, and Miguel Rodriguez estimating for the first time in Spain an
energy demand system with household micro-data. The functional form of the
demand system is of the AIDS type with incorporation of demographic demand
shifters.

Research Paper entitled “Household Demand in Turkey: An Application of Almost
Ideal Demand System with Spatial Cost Index” by Ali Koc and Savas Alpay
describing the result of the application of AIDS on regularly collected data on
household expenditure. Household size, age group of household dead as demand
shifters were incorporated in the model. It claims to provide practical solution in
term of reliable estimation of expenditure and price elasticity using available
database.

Research Paper entitled “Estimation of Demand for Wheat by Classes for the
United States and European Union” by Samarendu Mohanty, E. Wesley F.
Peterson, and Darnell B. Smith to investigate price response for specific classes of
imported and domestic wheat by firms and consumers in the US and the EU. The
GP/AIDS, an extended form of the AIDS, was used to analyse the dynamics of the
demand for wheat by different consumers.

13




viii. Research Paper entitled “GAIDS: a Generalized Version of the Almost Ideal
Demand System” by Carlo Andrea Bollino discussed a methodology to incorporate
committed quantity into the AIDS. The author also showed improvement of the
GAIDS together with augmented demand shifter in terms of scaled price dependant
on demographic characteristics over the normal AIDS.

ix. Economics Letters entitled “Incorporating Demand Shifters, by Juliana M. Alston,
James A. Chalfan, Nicholas E. Piggou in the Almost Ideal Demand System.

Xx. STATA 2001-Journal’s article by Brian P. Poi entitled “From the help desk:
Demand system estimation” illustrating the use of STATA to estimate demand
system. Data and program code for sample estimation is provided.

Based on these review, we will choose the AIDS functional form of the complete demand
system as model for our investigation. The estimation will be carried using STATA
program code, based on modified program code of Brian P. Poi and suggestion in the
Economics Letters by Juliana M. Alston et. al.

14




DATA SOURCES AND METHODOLOGY

The present research investigates the pattern of Cambodian households’ consumptions
expenditure in the context of tobacco use in the framework of consumer demand theory. It
uses the secondary data provided by the Cambodian Socio-Economic Survey conducted in
2004 (2004-CSES).

The investigation is divided into two parts. Part I is based on descriptive analysis of the
dataset and the focus is made especially on the subset of the dataset, which comprises only
those of smoking households. Part II is based on regression estimation of the whole dataset
to find out how tobacco impact household expenditure such as food, clothing, education,
medical care and housing based on socio-economic characteristics of those households.

We used SPSS, MS Excel and STATA software for data manipulation and analysis.
3.1. Data Source and Manipulation

The raw data of 2004-CSES were verified, cleaned and made available in the National
Institute of Statistics (NIS) of Cambodia. During the survey of 2004-CSES, diary method
was used to increase accuracy of the data collected. It is a major improvement over the
1999-CSES, which was based on recall method. It collected extensive information on
15,000 households in the 5 regions of Cambodia: i) Region of Phnom Penh ii) Plain
Region, iii) Tonle Sap Region, iv) Coastal Region, and v) Plateau Mountain. The
information includes household’s assets, earning and schedule of expenditure on more than
100 items of non-durable and durable goods or services. From this large dataset we
extracted a number of variables to constitute specific dataset for our study. The extracted
dataset comprises household income, total consumption, and demographic characteristics.

In the beginning stage of the building of the research dataset we use SPSS and STATA
statistical software to manipulate the raw data source, to group their line item of
consumption into 6 classes of aggregated type of consumption: i) food, ii) clothing, iii)
education, iv) health, v) housing, vi) tobacco and vii) miscellaneous. According to the
research objectives, our update research on the impacts of tobacco on poverty using the
2004-CSES database moves one step further than those employed in the 1999 research with
a first attempt to estimate expenditure (income) and price elasticity. We consequently need
price of goods or services, classified in 6 product groups and consumed by households in
each of the 5 geographic regions of Cambodia.

Although it is possible to compute the unit value of the goods or services consumed by
dividing monetary amount by quantity, caution is required to consider the resulted unit
value as proxy for price of the items purchased by households. The reason is the lack of
common unit of measurement on the quantity reported and recorded during the data
collection stage. This type of problem is common for researches related to estimation of
consumption demand system and computation of expenditure (income) and price elasticity.
The tasks we undertook to overcome the challenge posed by this problem were: a) to obtain
prices of goods and services from the Bureau of CPI of the National Institute of Statistics,
Ministry of Planning, b) to form price database for all 6 aggregate products to be
investigated, and c) to merge the price database with the expenditure data. Upon possession
of price information for the goods or services consumed by households we will be able to
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proceed with the estimation of the demand model developed in the framework of demand
theory to investigate the poverty impacts of tobacco consumption. A comparison of unit
value with the relevant price of each product item from the listing of the CPI Bureau of the
Ministry of Planning help in generating the price of the items to be aggregated.

The groups of aggregated products we will investigate are the following.

1- Food: The food group includes rice and cereal, meat and fish, fruit and
vegetable.

2- Clothing: The clothing group includes apparel and footwear products.

3- Education: The goods and services groups under education item are books,

stationary and tuition. .
4- Medical care: The goods and services groups under health item are
medicament, consultation and hospitality.

5- Housing: Housing includes only rent and maintenance.
6- Tobacco: This group includes all types of consumption on tobacco
products.

3.2.  Aggregate Price Formation

The Cambodia Socio-Economic Survey 2004 was conducted in the following period:
November/December 2003, the whole year 2004 and January 2005.

The record of expenditure follows the diary method in recording the household
expenditure. Each household was visited during one month to capture the household's
consumption expenditure on various items.

Each household is identified by a sample ID and the time frame ID when its expenditure is
recorded.

It is therefore possible to generate aggregate goods from selected items consumed by
households.

We can compare the unit value computed from household data and the table of price from
the CPI Bureau of the Ministry of Planning

The CPI listing is compiled every quarter on about 300 various products on sale in different
geographic zones of Cambodia.

It includes the base price (1998 price), weight characterizing percentage in total
expenditure for typical households in various regions of Cambodia and the price index for
the listed product items. The table of Current Price of selected items for aggregation is in a
separate database.

A- Computation of CPI and unit value (diary price)
Step 1: to select product items:
Among many items of expenditure from the diary record only items that we can find a

match from the listing of the CPI Bureau were selected. 37 items were selected for product
aggregation: 20 items were aggregated into food aggregate; 2 items - cigarette aggregate; 8
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items - clothing aggregate; 1 item - housing aggregate; 3 items - medical care aggregate
and 3 items - education aggregate

Step 2: to compute the unit value:
From the recorded data in the household diary we compute the unit value per item selected.

Step 3: to build a price table from selected CPI listed product items:
A table comprising the base price and CPI index for all the 37 items selected for
aggregation forms a database for computation of the their current price before aggregation.
The current CPI price equals the base price multiplied by the price index. After obtaining
all current prices of the 37 selected items we proceeded with the formation of aggregate
product.

Step 4: to compute the range of CPI price:
The lower bound, the lowest price, of the CPI price of item is equal to 0.87 multiplied by
the CPI price. The upper bound, the highest price, of the CPI price of item is equal to 1.5
multiplied by the CPI price.

B- Comparison of prices to obtain item price for all households in the dataset

The approach for comparing unit value computed from household data with price from the
CPI Bureau of Statistics of the Ministry of Planning is as follows:

i- In case the diary price (the unit value) is smaller than the lower bound of the CPI price it
is replaced by the value of the lower bound of the CPI price

ii- In case the diary price (the unit value) is bigger than the upper bound of the CPI price it
is replaced by the value of the upper bound of the CPI price

iii- No replacement for all diary prices (the unit values) that lies between the lower and
upper bounds of the CPI price.

iv- Any missing diary price (the unit value) is simply replaced by the value of the price
from the CPI price.

The time of the expenditure record and location, where the record was taken are used to
generate the price database of selected items for aggregation.

After this comparison we will obtain all prices of selected items for aggregation for every
household in the database.

C- Computation of price of aggregate product

Price of aggregate product is calculated using the formula according to Laspeyres’ formula:

In( price )= Z[Weight In( pricei):

1
> weight,
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where a = denotes following aggregate expenditure products: food; clothing;
education; medical care; housing and tobacco

i = denotes each of the items forming the corresponding aggregate
expenditure products: food; clothing; education; medical care; housing and
tobacco

The reason to include the denominator is that a specific number of items from the CPI
listing per aggregate product are selected for aggregation and the total weight per specific
aggregate product is different from unity.

We should note that for all provinces and other urban areas weight per similar item on the
CPI listing is similar.

D- Missing value of expenditure of aggregate item

Any missing value in the consumption expenditure of the food, clothing, education,
medical care and housing aggregates is replaced by 30 KHR, which will not buy
anything, as the smallest amount that can buy any product is 100 KHR.

Missing value of consumption expenditure on tobacco products is left as it is.

We can therefore distinguish the status of household in terms of tobacco product
expenditure. Zero amount of consumption on tobacco product will qualify the household
as a non-smoking household and bigger than zero amount of money spent by a household
will qualify it as a smoking household.

E- Compilation of the complete database for demand estimation

Further tasks involving formation of a complete database comprising consumption of
specific aggregate product and its corresponding price are as follows.

i- to compute the total expenditure comprising of expenditure on the six aggregate
products: food, clothing, education, medical care, housing and tobacco;

ii- to compute the expenditure share of each aggregate product;

iii- to compute the logarithm of price of the aggregate product;

3.3.  Research Model Design and Software Tools

From the descriptive analysis parts we have some initial sense of the effects of tobacco
consumption on households’ expenditure patterns, however further analysis using
regression method is needed.

In the regression analysis we undertake the iterative estimation of the AIDS functional
form, a popular functional form of demand model in the theory of consumption to
investigate the consumption behavior of Cambodian households in the context of tobacco
consumption. The key parameters for the discussion of the tobacco impacts are the total
expenditure (income), own price and cross price elasticity. The discussion will be made on
the uncompensated value, embedding some effect of total expenditure (income), of the
elasticity. A table of compensated values of price elasticity, which reflects the impact of
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prices only, is also computed and presented. The values of elasticity are subject to point
estimate, we therefore compute them at the sample mean and two sub-sample mean.

The demand system comprises following six equations:

a) five equations related to household consumption of basic products such
as food, clothing, education, medical care and housing;

b) one core equation related to spending on tobacco products;

The program codes used to estimate the system are modified versions of the ones supplied
by Dr. Brian P. Poi of the STATA Corp. Nearly all coded in the original programs were
modified. A new complete program code is developed to handle the computation of the
elasticity using the result of the maximum likelihood estimation. A set of program codes
for estimation of our demand system were provided by Dr. Brian P. Poi of the STATA
Corp. Based on the original codes the principal investigator writes new codes forming a
complete program for estimation of the demand system in current research project. In fact
five sets of program codes for various functional forms of the demand system were
developed and tested: the Linear Expenditure System (LES), the Quadratic AIDS
(QUAIDS), the Linear Approximated AIDS (LA/AIDS), the Generalized AIDS with
demand shifters and committed expenditure (similar to LES) (GAIDS) and the AIDS used
in the current project, but only the set of program codes used in this current project lead to
successful completion of the estimation. The codes for parameter estimates are packed in
different sub-routine, while the codes for elasticity computation were combined together in
one program for easy execution and reference. The logs of the estimation and computation
session are provided in the appendix. The actual codes for program execution are not
included in the report, but are available upon request. The codes for the parameter estimate
can be applied for any future research study without need of modification, while the codes
for elasticity computation is suitable only for research case similar to the current one. Use
in other research study needs modification.

The results of all these statistical and numerical processing are shown in the sections that
follow and in the appendix part.
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Figure 1. Research model

(AIDS)

Research Model Based on
Impact of Tobacco Using Almost Ideal Demand System

Estimation of
Complete Demand
System

v

Demographic
Characteristics

v

Computation of
Expenditure and Price
Elasticity

A 4

Analysis of the Result
from the Angle of
Tobacco Impacts




Box 1. Specification of Functional Form for Demand System

Expenditure share of all six items in the demand system:

Wi =ait il(Vij*ln(pj))JrET:(ﬂi*ln(%))
=

Translog price index to be used for estimation of the demand system:

In pere =ao+$(0ﬁ*ln(pi))+%ii( 7y *In(p) *In(p,) )

i=1 j=I
Total expenditure (income) elasticity:
pi| . _
— | i=1,... ,n (number of equations)
Wi
Uncompensated own (or cross) price elasticity:
Vij ﬂ n —
g =—dj+=—="a;+ X (y;*In(p,)
Wi Wi k=1
Sij=1 if J=1 and Gij=0 if J#I
Compensated own (or cross) price elasticity:
Vi, — B : —\_ =
Eij:_5ij+?+wj_?| 0£j+2(7kj*ln(Pk)_Wj
Wi Wi k=1
Oij=l if J=1 and Gij=0 if J#I

ni=1+

where o, ai, Pi, yji are parameters of the demand system;
with restrictions:
Zaj = 1, ZBi = 0, Xy = 0 adding-up conditions
Zyij = 0 homogeneity condition
vji = vii condition of symmetry

pi. In(p;i) are price and logarithm of price respectively;

pSt"® js stone price index;

n; IS total expenditure;

w; IS expenditure share.

i =1,.., n is index of the equations in the demand system,
here we have a total of nequ = 6, i.e. equations for food,
clothing, education, medicare, housing and tobacco.
i= 1 for food expenditure share equation;

for clothing expenditure share equation;
for education expenditure share equation;
for medicare expenditure share equation;
for housing expenditure share equation;
for tobacco expenditure share equation;

- - - -
O WNE
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SITUATION OF SMOKING IN CAMBODIA

In this section we look into the descriptive statistics of our dataset.

4.1.  Households’ Smoking Prevalence

Figure 2. Households’ smoking prevalence

Household Prevalence of Smoking
No
presence of
Smoker
41.3% B Household with at
leastone smoker:
1,539,164
At Leastone @ Household with no
Smoker smoker: 1,081,984
58.7%
region.

Figure 3. Individual smoking prevalence in
Cambodia (aged 15 years or over)

More than half of all Cambodian households in
the investigated period have at least one smoker
in their families. Therefore, the scope of tobacco
products consumption is seen as very
widespread in Cambodia.

The individual prevalence for Cambodia and
other countries in the region is in Table 1 below.
Male smoking prevalence is 41.2 and female-
4.1. It shows evidence that smoking prevalence
in Cambodia is still among the highest in the

Table 1. Prevalence in selected
Asian countries (aged

15 years or over)

50 756 S
“ 41.2 Country Male Female B;\{gy Source
40 36.1
= . Cambodia 41.2 41 2004 NIS
o Malaysia 49.2 35 1996 WHO
25 "
. | 186 Thailand | 45 24 001 | AsM
. Thailand
1‘2 Laos 41.0 15.0 1995 WHO
. 1 36 40 41| || philippines |  50.6 8.0 2000 | WHO
o — | M A . 1997-
Male | Femae| Mae |Female| Male | Femae| Mae | Female Viet Nam 50.7 3.5 1998 WHO
4.2.  Smoking Demography

The prevalence of smoking among female-run households is very small compared to those run
by male head. There is a discernible upward trend of households' smoking prevalence from the
region of Phnom Penh to Other Urban and Rural Areas. There is no clear effect of level of
education of head of household on household smoking prevalence. It is worth noting, however,
that higher household prevalence of smoking is observed for households with head having
either primary or over-secondary education. By marital status, the highest prevalence of

smoking 1is observed among households

run by a currently married head. This is
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understandable since most households are run by male head and male-run households have the

highest prevalence of smoking.

Figure 4. Smoking demography

Distribution of Family Size (Smoking Households) Distribution of Region of Residence (Smoking Households)
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Distribution Income Groups (Smoking Households) Distribution of Age Groups of Household Head (Smoking
Households)
25 45
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20 35 J
16.1
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15 A 25 A
20 1
10 A
151 10.1
10 4
51
51 02
0 T T T T
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Distribution of Level of Education Household Head (Smoking
Households)
40
35 | 33.4
30 A 26.7
25 4
20 4
15 4
10 4
°1 o2 2.0
0 T T T
No or Primary Lower Higher Over
Preschool school secondary secondary secondary
school school or other
Live Never Female
together/Wwid married. 1.0
owed/Divorc ' headed
ed/Separate 14%
d, 13.3
Male
Married,
85.7 headed
86%
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4.3. The Extent of the Problem

Table 2 describes the sample and the extent of the problem.

Table 2. Important statistics
Description Data

Number of All Households 2,621,147
Household Smoking Prevalence 58.72%
Number of Smoking Households 1,539,196
Monthly Household Tobacco Spending in 2004, KHR 13,071
Total Monthly Tobacco Spending Nationwide, KHR 19,975,088,647
Monthly Total Tobacco Spending Nationwide, US$ 4,813,274
Retail Price of ARA brand, KHR 1000
Packs of Cigarettes Consumed Monthly 19,975,087
Mean Smoking Household Size 5.4
People Living Under Environment Tobacco Smoke,

persons 8,040,468
Estimated Total Number of Children Under 13-years-olds

Living Under Environmental Tobacco Smoke, persons 2,734,670

The level of smoking expenditure reflects both smoking intensity and brand choice.
Expenditures can be high because people smoke expensive cigarettes (high quality, high price)
or because they smoke a lot (high quantity, but quality could be low), or both (smoke a lot of
expensive cigarettes). We divided all smoking households into 3 groups to study their relative
tobacco spending. According to our scale we called these households low spenders, medium
spenders and high spenders on tobacco products. The spending of 15,000 Riels per month is
the benchmark for high spenders and can be translated into at least 15 packs smoked in a
family per month.

Between regions, comparison of the level of smoking expenditure in Figure 5 shows that
smoking households in Phnom Penh are more likely to be the highest spenders on tobacco. The
smoking households in the rural area have the lowest percentage of high spenders, but the
highest percentage of low spenders.

Between income group comparisons of the level of smoking expenditure in Figure 7 shows that
the percentage of high spenders increases as income group of the household rises and the
percentage of low spenders is decreasing the higher the income group.

Putting together Figures 5 and 6 reveal that households in rural areas of low income are more
likely to spend small amount of money on tobacco, albeit high smoking prevalence. On the
other hand, households in Phnom Penh or other urban areas with high income will spend more
on tobacco products. Unfortunately, this simple message has been well captured by the tobacco
industry and exploited in its marketing strategy. Currently, expensive and imported brand of
cigarette flood the market in Phnom Penh and urban areas, while various cheap brands of
cigarette, especially local ones, flood the markets in rural areas.
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Figure 5. Smoking Expenditure on Tobacco

Products by Regions

Figure 6. Smoking Expenditure on Tobacco

Products by Income Groups
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TOBACCO AND HOUSEHOLDS' EXPENDITURES

In this section, we try to see the difference between non-smoking and smoking households...

The monthly household spending on tobacco products nationwide was US$5.83 million in
2004. The annual household expenditure on tobacco was over US$57 million and exceeded
most yearly-by-sector development assistance disbursement that Cambodia received from
donor-communities each year between 1999-2001% This amount also exceeded most of the by-
sector planned amount of socio-economic development program into the SEDP-II* for 2001-
2005 of the Royal Government of Cambodia.

5.1. Households’ Expenditure and Tobacco Consumption

The share of specific expenditure in total expenditure for smoking and non-smoking
households derived from the 2004-CSES is presented in Table 3 by income group and
represented by graphs in Figure 7 by geographical location.

All statistics in Table 3 show that almost all non-smoking households have higher expenditure
of clothing, education, housing and other miscellaneous products than that of smoking ones.

The bar graphs of expenditure share of non-smoking and smoking households in Figure 7 also
present similar situations as the statistics in Table 3: non-smoking households have higher
expenditure for clothing, education, housing and other miscellaneous products than that of
smoking ones.

Almost all figures on medical care expenditure of smoking households in both the tables and
the figure are higher than that of non-smoking ones. However, special research is required to
provide appropriate interpretation that smoking is really a cause of higher spending on medical
care in smoking households.

Consequently, we can say that most items of basic needs of Cambodian households are
suffering due to spending on tobacco products.

Development Cooperation Report for the year 2001, Council for the Development of Cambodia, Cambodian
Rehabilitation and Development Board, May 2002, page 18.

Socio-Economic Development Plan II (SEDP-II) for 2001-2005, the Royal Government of Cambodia.
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Table 3. Average monthly households’ expenditure in percentage of total expenditure

552529 Irg;(rzglrjnpe exzcglg:lc— Clothing | Education Msg:(;al Housing e()?g;rd Tobacco
Non-smoking | Very poor 67.29 2.80 1.28 7.54 14.85 6.24 0.00
Poor 66.57 3.04 2.25 6.51 14.97 6.66 0.00

Middle 65.46 2.97 2.73 5.51 15.59 7.74 0.00

Well-off 57.84 3.01 3.67 6.12 20.86 8.50 0.00

Rich 40.72 2.95 6.36 4.00 30.34 15.63 0.00

All groups 50.85 2.96 4.71 5.06 24.47 11.95 0.00

Smoking Very poor 68.76 2.70 1.34 6.97 12.69 3.92 3.62
Poor 68.33 2.84 1.20 7.02 11.96 5.28 3.38

Middle 65.04 2.92 1.53 6.49 15.26 5.56 3.21

Well-off 63.51 3.15 2.05 6.48 14.33 7.26 3.21

Rich 43.87 2.64 3.42 4.03 22.69 20.88 2.48

All groups 58.55 2.83 2.20 5.80 16.75 10.83 3.04
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Figure 7. Average monthly households’ expenditure on specific product in percentage of
total expenditure

% Share of Selected Consumption in Total Expenditure in Phnom Penh
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5.2.  Average Share of Tobacco Consumption in Income

The graphical plotting of the amount in percentage of family’s budget devoted to monthly
purchase of tobacco products in various
region as well as the whole of Cambodia
reflects unique downwards pattern in a
system of vertical axis of percentage
with zero at the bottom and horizontal
axis of increasing ranking of income
groups from left to right with very poor

Figure 8. Median share of tobacco consumption in
income
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income groups, Phnom Penh

households spend the biggest share of
their income on tobacco, followed by Other Urban and Rural households, which nearly allocate
the same share of income to tobacco spending. This pattern is the reverse of that of smoking
prevalence in the respective region (Section 4.2 Smoking demography), but it is similar to the
Figure 5 and 6 in section 4.3 on distribution of type of tobacco spenders. The most important
message reveals by this figure is that poor households are allocating higher income share on
tobacco products.

The 54% share from the very poor in Phnom Penh is obviously an outlier and the number
requires a comment. [ suggest looking at the number of respondents in this group and double-
check their expenditures for accuracy. The following graph also indicates that there is a
problem with this group.

5.3.  Average Share of Tobacco Consumption in Total Expenditure

The graph below shows the percentage share of tobacco in total expenditure for Cambodian
households in various regions by income group. Except for the region of Phnom Penh a

noticeable downward trend of share in
3.96 total expenditure is observed from the

Percentage

w
L

3.36
—e— Phnom Penh
—— Urban
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—»— Cambodia

2.54

2.48
2.48

+2.32 2,29 244
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Income Groups

Figure 9. Mean share of tobacco consumption in

total expenditure

very poor to the rich income groups for
the other regions. This means that the
share of tobacco in total expenditure
decreases as income rises. However, the
corresponding share for the urban region
is the highest as compared to Phnom
Penh, rural areas and the whole
Cambodia.

For the region of Phnom Penh, tobacco
spending of households in the Middle
and Well-off income groups stands out
as their share of tobacco spending to
total expenditure is 3.05 and 3.32
percent,  respectively,  while the
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corresponding figures for other income groups are less than 3 percent.

5.4. How Much Is Food Equivalence of Tobacco Consumption by Typical Smoking

Household

Figure 4. Share of tobacco consumption in food
expenditures by regions of Cambodia
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In Figure 10 we analyze to what
extent tobacco spending cut into
spending on food by regions of
Cambodia. Although for all income
groups in each region there is an
upward trend of food as well as
tobacco share in total expenditure
from Phnom Penh to other urban
areas and to rural areas we observe a
downward trend for food
equivalence of tobacco in terms of
spending. Hence, tobacco spending
represents 5.89% of all food
expenditure for households in
Phnom Penh, 5.15% for those in
other urban areas and 4.77% for
those in the rural areas.
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TOBACCO AND POVERTY

This Section tries to show how tobacco can affect households’ welfare.

6.1. What Items of Basic Needs Suffer Most From Tobacco Spending

In Section 5 “Tobacco and Households’ Expenditure” we see how by every income group,
smoking households lag behind non-smoking ones in terms of consumption on clothing,
education, housing and miscellaneous expense. Here we look into the comparison of the
analogous shares of expenditures of both smoking and non-smoking households by regions of
Cambodia. We aggregate medical expenditure with miscellaneous expenditure. The graph
reveals similar important facts on economic impacts of tobacco on households’ welfare in
terms of satisfaction of the most basic needs in the family. Except food, all items of
expenditures suffer the most from tobacco spending.

Figure 5. Share of specific consumption in total expenditure (Non-smoking and smoking
households) (2004-CSES)

Share of Selected Consumption in Total Expenditure
W Tobacco m Food excltobacco @ Clothing @ Education @ Housing @ Other
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4.48
£ 269 [ 3345 TTa9]
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o
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g : | [z
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If households did not spend their income on tobacco, their education, clothing and especially
housing expenditures can be significantly increased.
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6.2.

Possible Children Health Problem

Figure 6. Children exposure to SHS (2004-CSES)
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Children living long-term in smoking families will
inevitably suffer from health problems due the
exposure to second-hand-smoke (SHS)*.

According to the 2004-CSES data about 62.5% of
Cambodian children under 13 years old live in
households with at least one regular smoker in the
family. This translates into more than 2.7 million
children as victims of SHS.

In the future, these children having regularly been exposed to SHS would most probably suffer
from diseases involving the respiratory tract such as lung diseases and breathing problems such
as asthma (Health Canada). Risk of developing asthma among adult exposed to SHS during
childhood will also increase (Health Canada).

6.3.

Figure 7. People exposure to SHS

Population Exposure to Second-Hand-Smoke
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6.4. A Hidden Source of Financing

Figure 8. Hidden source of finance

Smoking and Potential Increase of Health Care Burden

Not only children, but also all family members of
smoking households will most probably seek health
care due to the effect of SHS exposure the same
manner as children would in the future. This will
constitute one of the potential reasons for the
increase need for health care in households as well
as in the nation in the near future. The increase will
pose a burden to the Cambodian economy in the
future. However, the main burden is still the health
impact of tobacco on smokers, and not on SHS

KHR 13,071 Average
monthly spending on
tobacco for a smoking
household (not average

smoker)

KHR19,975,088,647 Total
monthly spending on

Cambodians spend US$57.75
million annually on tobacco

0 in Cambodia  Inroducts. This annual spending by

Cambodian smoking households
could easily fill the big deficit in

the national budget and be a good

US$57,759,292 Total
annual spending on
tobacco in Cambodia

US$57,759,292 total annual
household tobacco spending
may well constitute resource
for funding infrastructure or

other development project

needed by Cambodian
citizen.

=

source of financing for many of
the useful projects for the
reconstruction of the Cambodian
society and economy.

. Curbing the Epidemic, World Bank, 1999.
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6.5. What a Pack of 555-Brand Cigarette Can Buy

The Table together with the graph below explain what a pack of 555-brand cigarette in
Cambodia can buy.

Table 4. Food package equivalent to a pack of 555 cigarette (2004-CSES)

Tobacco and Food Iltems gzg?:r: :3222 Quantity Arzzt:_\,nt, P;::Ifadge cF;if,kiaeR Energy K.Cal
Content
555-Brand Cigarette 5,120 0
Rice, KHR/Kg 860 860 X 860 1,310
Beef, KHR/Kg 6,750 2,025
Pork, KHR/Kg 13,560 4,068
Chicken, KHR/Kg 7,470 2,241
Fish, KHR/Kg 4,070 2,035 X 2,035 306
Egg, KHR/Egg 320 640 X 640 159
Morning Gloria, 1/4 KHR/Kg 180 720 X 720 520
Banana, KHR/Kg 720 720 X 720 1,050
Miscellaneous X 145
Total Package Cost, KHR 5,120 3,345

Figure 9. What a pack of 555 cigarette can buy and its energy equivalence (2004-CSES)

What a Package of 20-cigarettes 555-Brand Can Buy How Much An Alternative Food Package Bought With a
Pack of 555 Cigarette Can Generate Productive Energy
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A pack of 555 can buy up to Kcal 3,345 of food energy which can support productive activity
such as physical labor and education that helps improve standard of living and health status.
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6.6. What a Pack of ARA-Brand Cigarette can Buy

Figure 10. What a pack of ARA cigarette can buy (food equivalence in term of material and
energy provided) (2004-CSES)
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Even for more popular and cheap local cigarettes such as ARA the opportunity cost of smoking
is striking. A variety of products can be purchased with the money spent on the cigarettes.
Some of the selected useful nutritional substitute can provide up to 3,700 Kcal of energy to
human body.

6.7.  Areas Mostly Burdened by Tobacco Consumption

Figure 11. Areas mostly burdened by tobacco consumption (2004-CSES)

The total tobacco spending for the whole

Annual Tobacco Spending of Smoking Households in Cambodia : .
(Al rogions: USSS7 359,2031) of Cambodlg is evaluated to US$57.75
million. While rural areas are the most
F’;ggf;&;zgh populated region of Cambodia, they also
- o bear the most burden of tobacco spending
T as ‘Fhe tgtal tobapco sp@ndlng in the Rurgl
$9,160,549 region is the highest in Cambodia. This
further aggravates poverty in the rural
O Phnom Penh(11.33% of Total Tobacco Expenditure) areas, despite tremendous efforts of the
B Other Urban (15.86% of Total Tobacco Expenditure) Royal Government of Cambodia to
@ Rural (72.81% of Total Tobacco Expenditure) alleviate poverty in Cambodia especially
9

in rural areas.
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6.8.  Equivalence of Annual Cambodian Tobacco Spending

Figure 12. Equivalence of annual Cambodian tobacco spending (2004-CSES)

The possible equivalence
’/E of annual Cambodian
First Quality Rice =

230,701 Tons spending on  tobacco
products ranges from

Motorcycle 100 cc m basic food commodities
"Honda-Wave" = such as high quality rice
66,389 Units to  popular  Honda
Korean Made 1- motorbikes, to second-
Ton Mini-Truck = O hand Korean made 1-ton
20,628 Units mini-truck  and  big

wooden house in the
US$ 57.75 Good Quality province. The equivalent
Millions Wooden House = number of these products

20,628 Units . .
is shown in the figure
itself.

6.9. Inequality and Poverty Due to Tobacco

The prevailing poverty and inequality problem in Cambodian society can be attributed partly to
the consumption of tobacco products. We will look into the result of superimposing two
Lorenz curves to find out the increasing inequality in Cambodian society due to tobacco
spending.

In a perfect society where income is fairly distributed among the population the graph plotting
cumulative proportion of income against cumulative proportion of population will be a straight
line running from zero to a total of one. The diagonal line in the rectangular box is the Lorenz
curve representing perfect equality. However, in real social settings cumulative proportion of
the population with their cumulative proportion of income does not follow the diagonal line,
but lying below it. The more inequality in a society the further its Lorenz curve shifts away
from the diagonal line.

Using STATA command we obtained 2 Lorenz curves. The dash curve shows the situation of
current income distribution of households. Had tobacco been excluded from income, and the
equivalent to a total disposable income is left behind by tobacco spending, the cumulative
income against population proportion distribution would follow the other Lorenz curve
represented by the continuous curve. It is worth noting that the latter curve is nearer to the
diagonal than the previous one. This hypothetical scenario blazingly illustrated that inequality
in the society would decrease if no spending on tobacco were made. In fact, any alternative to
tobacco spending will just increase household welfare and standard of living which inevitably
leads to subsequent reduction of inequality in the society.
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Figure 19. Lorenz Curves with and without tobacco (2004-CSES)

0 .2 .4 .6 .8 1
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MAXIMUM LIKELIHOOD ESTIMATION

In this section, we look into the statistical result of our regression estimate.
7.1.  Result of the Maximum Likelihood Estimation

The number of households used in the estimation is 14,988 households. The iterative
estimation was successfully completed at the 44™ step and the result of the estimation is
presented in the table below. The table also shows high fulfillment criteria of the constraints of
additively, homogeneity and symmetry imposed on the estimated parameters. From the table in
the Appendix a column showing P value indicates that nearly all parameters of the demand
system are significant at 5% level of significance.

Table 5. Result of maximum likelihood estimation of the complete demand system

Equation A?Dgrgedguaéfd Parameter of the estimated demand system
No. group alpha Gamma beta
eq.l food 0.3483 | 0.1079 | 0.0027 | -0.0143 | -0.0345 | -0.0629 | 0.0010 | -0.1289
Std. Err. 0.0229 | 0.0081 | 0.0025 | 0.0034 | 0.0067 | 0.0036 | 0.0004 | 0.0017
eq.2 clothing 0.0488 0.0027 | -0.0003 0.0045 | -0.0029 | -0.0037 | -0.0003 | -0.0020
Std. Err. 0.0074 0.0019 | 0.0022 | 0.0028 | 0.0010 | 0.0001 | 0.0004
eq.3 education 0.0611 | -0.0143 | 0.0045 | 0.0111 | -0.0166 | 0.0171 | -0.0018 | 0.0222
Std. Err. 0.0122 0.0052 | 0.0044 | 0.0014 | 0.0001 | 0.0006
eq.4 medcare 0.0710 | -0.0345 | -0.0029 | -0.0166 0.0382 0.0153 0.0005 0.0232
Std. Err. 0.0164 0.0084 0.0028 0.0003 0.0012
eq.5 housing 0.4318 | -0.0629 | -0.0037 | 0.0171 | 0.0153 | 0.0393 | -0.0051 | 0.0907
Std. Err. 0.0201 0.0031 | 0.0003 | 0.0015
eq.6 tobacco 0.0391 | 0.0010 | -0.0003 | -0.0018 | 0.0005 | -0.0051 | 0.0058 | -0.0052
Std. Err. 0.0018 0.0001 0.0003
Constraint verification 1.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000

Additional steps were taken to integrate the computation of price and total expenditure
elasticity into final stages of the maximum likelihood estimation. The complete result of the
estimation of the demand system and the elasticity based on the resulted parameters is
presented in the Appendix III. “Table of Result of Maximum Likelihood Estimation®. From
that table a column showing P value indicates that all values of total expenditure elasticity, all
values of own price elasticity, except tobacco, is significant at 5% level of significance.
However, only a small number of the values of cross-price elasticity are significant at 5% level
of significance.

A summary of the computation of the elasticity using the parameter estimate of the maximum
likelihood is presented in two tables: a-) Uncompensated Own, Cross Price and Total
Expenditure (Income) Elasticity; and b-) Compensated Own and Cross Price Elasticity. The
computation is made at the whole sample mean value of expenditure share and logarithmic
price. For a detailed comparison of computation at sub-sample mean value among non-
smoking and smoking households is also shown in the same table. However, we will discuss
only the results for Cambodia as a whole as shown in Table 8 and Figure 20.
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a) Total Expenditure (Income) Elasticity:

All values of the total expenditure elasticity are of the expected sign, i.e. positive. Looking at
Cambodia as a whole, the following observations can be made. Three expenditure items are
greater than one: education, medical care and housing. These items are therefore considered as
luxury products and are very elastic, with education the most elastic of all. Three other items of
the expenditure have expenditure elasticity smaller than one, including tobacco with elasticity
of 0.7834. These latter items are considered as necessity, which raise alarm for us as tobacco
appear to be a necessary item, and it is the least responsive to change in total expenditure.
Clothing and food items are fairly sensitive to total amount of available household budget for
expenditure. These values fairly reflect the current pattern of consumption behavior of
Cambodian households.

b) Own Price Elasticity

All 6 product items have negative own price elasticity, which are expected. We noticed that by
absolute value of -1.0062 and -1.1436, respectively, clothing and housing are elastic items
considered as luxury. With respect to its own price, tobacco is fairly inelastic with absolute
elasticity of -0.7607. The most inelastic product item is medical care with absolute values of -
0.2790.

C) Cross Price Elasticity

In terms of cross-price elasticity tobacco is a complementary product to clothing, education
and housing, but a substitute for food and medical care. The cross-price elasticity of tobacco to
food is 0.0447 which shows that it is highly inelastic. This further confirms that tobacco
products continue to be consumed along with clothing and education, while being potential
resource drainage for good nutrition provided by food, and necessary health care required in
maintaining health fitness for income generation activity. In the current situation, when the
price of food products is rising more rapid than that of cigarette the fight against tobacco can
be more difficult.

Table 6. Total expenditure (income) and uncompensated own cross price elasticity
computed at the sample mean and sub-sample mean

Uncompensated Own, Cross Price and Total Expenditure Elasticities
food clothing | education | medcare Ho;sin tobacco | tot-expend
not- food -0.8498 | 0.0083 0.0076 | -0.0163 | 0.0300 0.8239
Smoking: clothing 0.0729 | -1.0059 0.1285 | -0.0673 | -0.0637 0.9464
education -0.4843 0.1303 -0.7454 -0.6795 0.0821 1.7360
medcare -0.7674 | -0.0766 -0.4443 -0.2484 0.0004 1.5104
housing -0.4140 | -0.0391 0.0200 | -0.0039 | -1.1317 1.5845
tobacco
Smoking: food -0.8519 | 0.0077 0.0052 | -0.0153 | 0.0230 | 0.0034 0.8280
clothing 0.0789 | -1.0065 0.1375 -0.0723 | -0.0707 | -0.0094 0.9423
education -0.9147 0.2462 -0.5068 -1.2716 0.2039 | -0.1292 2.3723
medcare -0.7210 | -0.0704 -0.4087 | -0.2994 | 0.0180 | 0.0047 1.4768
housing -0.5918 | -0.0532 0.0394 | -0.0083 | -1.1555 | -0.0561 1.8256
tobacco 0.0265 | -0.0055 -0.0265 0.0349 | -0.0448 | -0.8583 0.8737
Cambodia: | food -0.8510 0.0079 0.0062 -0.0157 0.0259 0.0004 0.8263
clothing 0.0763 | -1.0062 0.1336 | -0.0701 | -0.0676 | -0.0100 0.9441
education | -0.6688 | 0.1799 -0.6432 | -0.9333 | 0.1343 | -0.0777 2.0088
medcare -0.7396 | -0.0729 -0.4229 | -0.2790 | 0.0110 | 0.0132 1.4903
housing -0.5025 | -0.0461 0.0296 -0.0061 | -1.1436 | -0.0358 1.7044
tobacco 0.0447 | -0.0092 -0.0443 0.0595 | -0.0734 | -0.7607 0.7834
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Table 7. Compensated own, cross price elasticity computed at the sample mean and sub-

sample mean
Compensated Own, Cross Price Elasticities
food clothing | education | medcare | housing | tobacco
not- food -0.2045 | 0.0298 0.0291 0.0256 | 0.1586
smoking: clothing 0.7182 | -1.0048 0.1613 -0.0931 0.0876

education 0.6720 | 0.2295 -0.6909 -0.6688 | 0.3598
medcare 0.3729 | -0.0573 -0.4412 -0.1532 | 0.1988

housing 0.6738 | 0.0433 0.0781 0.0632 | -0.8896
tobacco

smoking: food -0.2086 | 0.0340 0.0181 0.0301 0.1147 0.0118
clothing 0.7283 | -1.0085 0.1582 -0.1002 | 0.0376 0.1845

education 0.8034 | 0.3384 -0.4877 -1.2898 | 0.4789 0.1568
medcare 0.4705 | -0.0722 -0.4324 -0.2050 | 0.1464 0.0928

housing 0.7660 | 0.0107 0.0696 0.0698 | -0.9608 0.0448
tobacco 0.2674 | 0.1570 0.0532 0.0997 | 0.0849 | -0.6621
Cambodia: | food -0.2071 | 0.0323 0.0227 0.0282 | 0.1330 | -0.0091
clothing 0.7242 | -1.0069 0.1593 -0.0971 | 0.0586 0.1619

education 0.7310 | 0.2757 -0.6059 -0.9345 | 0.4038 0.1298
medcare 0.4311 | -0.0662 -0.4357 -0.1843 | 0.1681 0.0870
housing 0.7211 | 0.0268 0.0727 0.0667 | -0.9289 0.0415
tobacco -0.0697 | 0.2406 0.0833 0.1342 0.0848 | -0.4733

Table 8. Selected uncompensated elasticity

Selected Elasticity

Educatio
food clothing n medcare | housing tobacco
tot-expend-elas 0.8263 | 0.9441 2.0088 1.4903 1.7044 0.7834
own-price-elas -0.8510 | -1.0062 -0.6432 -0.2790 -1.1436 -0.7607

Cross price elasticity of
tobacco with respect to
selected product

0.0447 | -0.0092 -0.0443 0.0595 -0.0734
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Figure 13. Own, cross price and total expenditure elasticity for non-smoking households

2.0088

120 16662 71,1436

B tot-expend-elas
@ own-price-elas
m Cross price elasticity of tobacco with respect to selected product

7.2.  Tobacco, Poverty and Socio-Economic Status

The result of the estimation of the demand system and the derived values of elasticity show
that tobacco is still a threat to Cambodian households’ well-being as it is considered as a
product of necessity, and is fairly inelastic with respect to its own price. It is a substitute
product to food and medical care, while being a complementary product to other items of basic
needs, including clothing and education, which can pose a serious threat to investment in
human resource development and knowledge enhancement. This can further trigger the
aggravation of household poverty.

40



CONCLUSION AND RECOMMENDATIONS

A. Conclusion: Hidden Resource and Potential Risks behind Households Consumption
of Tobacco

The values of cross-price elasticity have shown that tobacco is a substitute item to product of
the food group and a complement for other products of basic needs. This fact supports our
research findings about opportunity cost of tobacco product and the difficulty in the fight
against tobacco consumption as cross-price elasticity of tobacco to food is 0.0447 witnesses
that it is highly inelastic with consequent of persistent consumption of tobacco products
aggravated by the intensive marketing and promotion strategy currently implemented by the
tobacco industry in Cambodia. The monthly household spending on tobacco products
nationwide was US$5.83 million in 1999. The annual household expenditure on tobacco was
over US$69 million and exceeded most yearly-by-sector development assistance disbursement
that Cambodia received from donor-communities in each of the year between 1999-2001°. This
figure drops slightly to US$57.75 million per year according to the 2004 survey database using
a different, diary methodology of data collection compared to the random sampling method
used for the 1999 survey. However, this amount still exceeds most of the by-sector planned
amount of socio-economic development program in the SEDP-II® for 2001-2005 of the Royal
Government of Cambodia.

In terms of health conditions, 61.2% of the Cambodian population or 8.065 million
Cambodians would need health care in the future as a result of secondhand smoke.

B. Recommendations

As a consequence, the following important recommendations are proposed:

= Mobilized efforts are needed to tackle tobacco consumption.

* Intensive anti-tobacco awareness campaign should be implemented in Cambodia,
especially in the rural areas, where the level of education of the population is low and
facts about tobacco-related diseases are not known, neither recognized.

= An efficient starting point of the tobacco control policy will be naturally the increase
of tobacco tax to reduce demand of tobacco products.

= The measures should be accompanied by the adoption of strict marketing regulation
for tobacco products to reduce the public’s exposure to tobacco products and instead
promote more educational programs to raise the awareness of the risk of tobacco
products.

= Tobacco control must be incorporated into the poverty alleviation strategy of the
Royal Government of Cambodia.

= To be effective as a component of the poverty alleviation strategy the tobacco control
policy must comprise a complete package of measures that would tackle the issues in
all its social and economic dimensions.

Development Cooperation Report for the year 2001, Council for the Development of Cambodia, Cambodian
Rehabilitation and Development Board, May 2002, page 18.

Socio-Economic Development Plan II (SEDP-II) for 2001-2005, the Royal Government of Cambodia.
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C. Policy Implications

The implications derived from the research discussion and conclusion can be expressed in
terms of strategic measures suggested so to ensure an efficient tobacco control policy while
ensuring the highest success of the poverty alleviation program of the Royal Government of
Cambodia. :
= To mobilize efforts from a wide range of supporters to tackle tobacco control.
= To conduct more educational programs to raise the awareness of the eminent risk of
tobacco products.
= To explicitly provide more evidence that link tobacco control to that of increasing
success of the Royal Government of Cambodia in implementing the poverty
alleviation program.
= To use the evidence found through researches to persuade the Royal Government of
Cambodia to incorporate tobacco control measures as a component of the poverty
alleviation strategy.
= To help elaborate an effective and complete package of measures that would make
tobacco component the most important contribution to the poverty alleviation
program of the Royal Government of Cambodia.
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Appendix I. Survey Questionnaire for 2004-CSES: Diary Record
09. NUTRITION

A. RICE CONSUMPTION B. OTHER FOOD
Respondents: All household members | |Respondent: head of household, spouse of the head of household, or of another adult household member |
Please provide information on nutrition for the household members Note: a palm is approximately 50 grams
How much rice did ..[NAME].. eat yesterday? 2. How many times in the past|3. How much in
@ 7 days did your household total did the
o
Show the plate and enter number of plates. If a person didn’t eat = consume ..[FOOD TEM].. at - Jhousehold con-
rice, enter “0” for that meal. z home? sume of this
5 S - food in the last 7
a I If never, write '0' and =>> Next days?
= TYPE OF FOOD Item UNIT
g Enter “99” if data is not available for a person. (1) 2) ©)
o 1 |Eggs (any) NUMBER
Note: If the quantity of rice is less than one plate, please record a half 2 [Fishffish paste, squid, shrimp and prawns, etc. KILOGRAM
(0.5) or a quarter (0.25) of plate 3 |Other meat (beef, pork, chicken, duck, etc.) KILOGRAM
For For lunch | For dinner |  Other TOTAL 4 |Green leafy vegetables KILOGRAM
breakfast 5 |orange vegetables (pumpkin, carrot, orange sweet potato, etc, KILOGRAM
@ @ () ) (©) 6) 6 |Orange fruits (Ripe mango, ripe papaya, jackfruit, etc.) KILOGRAM
01
02 C. VULNERABILITY
03 1 Did your family use iodized salt, yesterday? ;=L93
=No
04 8=Don’t know
05
06 2 Inthe last 12 months, has this household had enough food all days or were there days and weeks with very little or
no food so that the household had to starve?
07
08 1= Enough food all the last 12 months
(=>>NEXT SECTION)
09 2= Not enough food
10
11 3 How many of the last 52 weeks did the household have so little food that it was starving? N° WEEKS:
12 Write 0 if less than 1 week




02. EDUCATION AND LITERACY Respondent: all household members aged 5 years and older

Please provide information on all members aged 5 years and older who usually reside in this household.

Can ..[NAME]... |Can ..[NAME]... [Has .[NAME]... |Whatis the highest level ..[NAME]..  [Is ..[NAME]. What's .. [NAME]'s.. current grade? Is the Is .. [NAME].. If below 18 years of age:
read asimple  |write asimple |ever attended successfully completed? currently in the school currently taking |Why is ..[NAME].. not
message inany |message in any school? school system? public or  |private lessons |attending (has never
language? language? 98 = Dont't know rivate? after school? attended) school?
guag guag p
00 = Pre-school/Kindergarten (languages,
01 = Class one math, science, [0L=Dont want to
02 = Class to..., " [02=Did not do well in school
1= Class eleven P L SPOIS)? |03-no suitable school
x 12 = Class twelve " - A available/school is
o] B B _ 13 = Secondary school certificate, = Private too far
o Ji=ves L1=Yes 1=Yes 1=Yes 14 = Technicalvocational pre-secondary 04=No teacher/Suppies
= [2=No 2=No 2= No (=>>10) ~ 2= No (=>>10) diploma/certificate 05=High cost of schooling/
2 90 = None 15 = Technicallvocational post-sec 1=Yes No money
9 = Don't know 2=No 06=Must contribute to
e o Scheolkindergarten Ifthe child s on househol ncore,
lass two. holidays, he/she 07=Must help with
1= Class eleven must be ho
12 = Class twelve considered as
13 = Secondary school certificate, being in the
14 = Technicalvocational pre-secondary school system
diploma/certiicate
15 = Technicalivocational
[©) @ (C)] @ ©) ©) (U] ®) © (10)
01
02
03
04
05
06
07
08
09
10
11
12
02. EDUCATION AND LITERACY (CONTINUED) Respondent: all household members aged 5 years and older
Please provide information on all members aged 5 years and older who usually reside in this household.
Has Is .[NAME]..  |What kind of non-formal class |If yes in (col.6 or col. 9 or col.12), please fill up columns 14a-14h, otherwise, leave it blank and continue with next person
..[NAME].. |currently is ..[NAME].. currently ,
ever attending non-  attending? What were the educational expenses for ..[NAME]..during the past school year?
attended  |formal classes? | = |jeracy programmes
non-formal (6 months)
class? 2 = Vocational training Write 0 if no expenses
(Tailoring, motor repairing,
o Khmer classical music
i) training,
g hairdressing...etc. If cannot separate it into the categories, write the total amount in column 14h
S hi-ves 1= Yes 3 = Post literacy programmes
Z k=n 2=No (Agricultural training
O =19 (=>>14) includes such as planting
(A School fees B. Tuiion C. Textbooks D. Otherschool  |E. Alowancesfor |F. Transport cost G. Gifts to teachers, [H. TOTAL
supplies chidren studying away buiding fund etc
from home
RIELS RIELS RIELS RIELS RIELS RIELS RIELS RIELS
(1) (1) (12) (13) (14a) (14b) (14c) (14d) (14e) (14f) (149) (14h)
01
02
03
04
05
06
07
08
09
10
11
12




07. DURABLE GOODS AND OTHER EXPENSES

A DURABLE GOODS

Respondent: head of household, spouse of the head of household, or of another adult household member

| [ weexs

How many of the following items does the household
own? (Write ‘0" if none and =>> Next item)

Did you buy it, receive it as a gift,
as pay for work or in other way?

How many of this(these) this
.[ITEM].. were acquired or

For items bought or received within
the last 12 months:

For items bought or received before
the last 12 months:

% 1=Purchased received... What was the purchase value (or the  |According to current prices, what do
2 2=Payment for services imputed value) of all these ..[ITEM]s..? |you think you could get if you sold
£ 3=Received as a gift a. Within the last[b. Before the las -ITEMs..2
prODUCT | Num- |4=Other (specify) 12months? |12 months?
ITEM CODE BER RIELS RIELS
(¢)] @ @ G T @) | @ [ @9 (58) (5b) 6 @)
Ci ication equipment
01 | Radio 801
02 | Television 802
03 | Telephone 817
04 | Cell phone 818
05 | Video tape/Recorder/ player 807
06 | Stereo 808
07 | Camera 809
08 | Satellite dish 824
Personal transport
09 | Bicycle 803
10 | Motorcycle 804
11| Car 829
12| Jeep/Van 830
Household equipment
13 | Sewing machine 806
14 | Refrigerator 810
15 | Kitchen/Stove 813
16 | Washing machine 819
17 | Dishwasher 820
18 | Freezer 821
19 | Vacuum cleaner 822
20 | Electric iron 823
21| Electric fan 811
22 | Air conditioner 812
23 |Suitcases
24 | Generator 816
A DURABLE GOODS WEEK 3
How many of the following items does the household Did you buy it, receive it as a gift, |How many of this(these) this For items bought or received within |For items bought or received before
own? (Write ‘0" if none and =>> Next item) as pay for work or in other way?  |..[ITEM].. were acquired or the last 12 months: the last 12 months:
% 1=Purchased received... What was the purchase value (or the  |According to current prices, what do
2 2=Payment for services imputed value) of all these ..[ITEM]s..? |you think you could get if you sold
g 3=Received as a gift a. Within the last |b. Before the last [ITEMs..?
propucT | num- [4=Other (specify) 12months? |12 months
ITEM CODE BER RIELS RIELS
(¢)] @ @ G T @ | @ | @9 (58) (5b) 6 @
25 |Batteries
Furniture
26 | Sofa set 814
27| Dining set (dinning table + chairs) 815
28 |Bed sets
29 |Wardrobe, cabinets
[Computers
%] pc [ | [ [ T T 1] | | |
31] printer [ e | | | | | | | | |
Recreation
32 I Musical instruments | 827 | | | | | | | | |
33 Sport instruments [ e8| [ | | | | | | |
Water transport
34 I Rowing boat | 831 | | | | | | | | |
35 I Motor Boat | 832 | | | | | | | | |
Agriculture
36 | Cart (pulled by animal) 805
37 | Tractor 833
38 | Bulldozer 834
39 | Plough 835
40 | Threshing machine 837
41| Harrow/rake/hoe/spade/axe.. 838
42| Semi-tractor (Kou Yon) 839
43 | Rice mill 840
44 Water pump 836
Other items
45 I Other (specify) | 841 | | | | | | | | |
6] ter(speciy) [ I [ [ [
B OTHER EXPENDITURES
What was your household's expenditure on the following items during the indicated time periods? Value (in Riels)
Write ‘0" if nothing In-cash expenditure | In-kind exp. or gifts given Total expenditure
No. ITEM Time period anay (Col 3+ Col 4)
[6)) @ @ )

etc.)

Clothing and footwear (tailored clothes, ready-made clothes, rain clothes, underwear, baby clothes,
1 |diapers, hats, shoes, boots,

Last 6 months

2 servant's salary etc.)

Furnishings and household equipment and operation (curtain, household appliances, cooking utensils,

Last 6months

Recreation (entertainment services, recreational goods and supplies, tourist travel)

3 Last 12 months
Personal effects (costume/gold jewellery, handbags, wallets, wristwatch, clocks, umbrellas)

4 Last 12 months
Special occasions, as funerals, weddings, parties, rituals, cash gifts, charity, etc.

5 Last 12 months

6 Total 1 - 5|

47




14. HEALTH Respondent: the head of household or the spouse of the head of household WEEK 4

The following questions should be asked of the head of household, spouse of the head of household, or of another adult household member, if both head and spouse are absent.

A ILLNESSES DURING THE PAST 4 WEEKS  Please provide information on all members usually residing in this household

[How would you [Compared with Does . INAME]. have anyf n the dsabiiy? |° hat K of I et health relaed N
kit - Jotersofthe s diabiy? oo seven s PVEL o e ™ st o s z-nace
. =Mine =Mental Trauma . .
[NAME]s..  [age would you say deowarang |M2YEEY  Joo-aack pan 15-DISEASE OF THE HEART N DISORDER
health? that . [NAME]. 01=Seeing dificuies oher iness, ~ [os=eroace L6-MEASLES
health s, o2-roa difiul St evens |y or  [P4=EAR PAN 17:HYPERTENSION
=Hearing difficulties aumatic events o5-EYE PAN 18<TYPHOD FEVER 00D BORNE DISEASE
03=Speaking difficulties 15=War Injuries [ other health |og.rever 19-DENGUE FEVER IATER BORNE DISEASE
04=Moving difficulties problem in ENTAL DISORDERS.
Much better 07: 7=8un: 08=COLD & COUGH WITHOUT 21=MENINGITIS ROPSY (SWALLEN BELLY)
o 05=Feling difficulies 17=Bums the past 4
i} Some what better| ©5=Feeling i 06-Dificuty Delivery  18-Torture o> [P OROFRCUT BREATING - zz-EncepLTS DS
@ [1=Verygood |32 apoutthe same |06=Psychological v elvery - 15 weeks' 00-COLD & COUGH WITHRAPID  23-CANCER INE INJURY
= |r=cood sificulios is=Chemica Accident  15=Bad Lick ORDFFICULTBREATHNG  24=GENECOLOGY (04D ACCDENT
2 |- 20=Other (specity) THER INJURY
Z [s=Average (Strange behaviour) 21=Don' know 1-pLERISY NUTRITIONAL DEFICENCIES NTENATAL CARE
2 |4=Bad 6 = Don't know 07=Learning difficulties  |12-pomestic Violent 12-TuBERCULOSIS 26=ANAEMIA OSTNATAL CARE
5=Very bad 08=People who have fits |13=Suicide Attempt [13-DIABETES 41=OTHER CARE NEED (
6=Don't know 09= Other (specify)
Enter 00 if none, =>> 6
1 2 3 1 2 3 If more than one, refer to the most important
[0 @ E] G | @ | w &) &) &) © [0
01
02
03
04
05
06
07
08
09
10
11
12
A ILLNESSES DURING THE PAST 4 WEEKS (CONTINUED) | WEEK 4
‘The following questions should be asked of the head of household, spouse of the head of household, or of another adut household member, if both head and spouse are absent.
Did . [NAME]. |Which provider is usually Was . [NAME] How many days was [How much i total |Does . [NAME]. use [Were . [NAMEL. nets
ek care for |consulted for care? hospitalised for the ~ |..[NAME] was spent on ith safe
any health during |care inthe past4  [net while sleeping?  [pyrethroid insecticide to
problem inthe |01 = Health Center past 4 weeks? past 4 weeks? weeks? prevent malaria transmission
past 4 weeks? [0 = Referal (or District) Hospital during the past 12 months,
03 = Provincial Hospital that is since . [MONTH]. last
04 = National Hospital year?
@ 05 = Private Hospial
th |=ves 06 = Private Ciinic 1=Yes 1=Yes
= 2=No (=>>10) |07 = Doctor's or Nurse's Home: 2=No (=>>12) 2=No (=>> Next
2 08 = Dedicated drug store AR | .. 1=Yes
- nothing -
a 09 = Other stop sellng drugs ) 2:No
- 10 = Patient's home/ Ow 3=Don't know
° OF DAYS RiELS
) ® © ) w %) ) )
01
02
03
04
05
06
07
08
09
10
11
12
14. HEALTH (CONTINUED) For all household members aged 15 and over
B SMOKING INFORMATION
Please provide smoking information on all members of household aged from 15 years old and over
Areyoua |[Doesit  |Have you, af How many For how many years |Do you think smoking
daily sometimes |anytime  |cigarettes are  [intotal have you |cigarettes can be harmful
smoker?  [happen that |during your [you usually  |been smoking daily? |to one's health?
youare |ife, beena |smoking per
smoking? |daily day?
smoker?
o
w
@ [1=Yes 1=Yes
S |9 2=No
= |2=No 1=Yes 3=Don't know
[=] =]
= R PRV
(=>>6)
N0 (=>>7) If less than one
year, write '00'
o OF CIGARETTES] VEARS
[0 @ [E) @ © ® [
01
02
03
04
05
06
07
08
09
10
11
12
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08. CONSTRUCTION ACTIVITIES IN THE PAST 12 MONTHS

Respondent: head of household, spouse of the head of household, or of another adult household member |

| WEEK3

1 Does the household own buildings used for residential, agricultural, commercial or industrial purposes?

Please fill up the following table below

1=Yes

2= No (=>> NEXT SECTION)

[ ]

What is the building used |What is the total area|How much would you |How much would you|ls any part of ~ |How much does your |Was this building What kind of In what year and |In what year and
for? for living or other use |have to pay to buy a [have to pay per this building household receive in |constructed, work was it? month did the  |month did people]
I of the building? building like thisin  |month to rent a rented-out? monthly rent for this |extended or repaired construction start to use this
& 1:Re$'de”“a' the village? building like this in building? in the last 12 months, start? building?
o] 2=Agricultural this village? that s, since 1=Constructed
=] $=Commercial .[MONTH].. last 2=Extension
o (purchase/sale gf year? (=>> 14) _
= | goods and services) 1=Yes 3=Repair (if not yet used
S |=Industrial 2=No (=>>9) (=>> 14) enter 00 for
2 | (manufacturing) _ year and 00 for
1=Yes month)
2=No
(=>> NEXT
BUILDING)
SQUARE METERS RIELS RIELS RIELS MONTH [YEAR  [MONTH |YEAR
@ (3a) (3b) (3c) @ () ©) (U] ®) ©) (10) (113) | (11b) | (128) | (12b)
1
2
3
4
Who built this building?  |How much did you  |How much did you |If not possible [If anyone in the If anyone else not ~ |For buildings not yet
pay those who spend for materials? |to separate household has put in |belongin to the completed:
o+ |t=Household helped, hired or labour and own labour tryto [household has put in
o members only contracted? materials: estimate the value of own labour try to What will be the
S |2=Household members Write '0'if nothing | Write ‘0 if nothing itas if you had estimate the value of f . cimated remaining
i and other relatives How much were Eng?’?ed someone to |it as if y[;)u had t cost of the building
- o it? engaged someone to
= 3=Household members For building still For building still ~ |the total costs? do%ng completed?
= and hired help under work the cost | under work the cost '
4=Contracted builder i i
o till till . . . . . .
5=Other (specify) up tiinow up i now Write '0' if nothing Write ‘0" if nothing
RIELS RIELS RIELS RIELS RIELS RIELS
() (13) (14) (15) (16) (17) (18) (19)
1
2
3
4




Appendix 1. Table of Data Description

Table 9. Data description and descriptive statistics

Descriptive Statistics

Variable Label N Minimum | Maximum Mean Std. Deviation
Q00_PROV |Province 15000 1] 24 9.746 6.42631858
urbanity Urbanity 14984 1] 3 2.67371863 0.6372186]
fsize Household size 14984 1 15 4.98658569 2.00273963
hhsex Sex of head 14984 1 2 1.22217032 0.4157189
hhage lJAge completed of head 14983 18 95| 45.1444971 13.7430464
hhieduc Highest level completed of head 15000, 0 4 2.32753333 1.25987873
hhmarit Marital status of head 15000 1] 3 2.18026667| 0.42526382
income Household monthly income 14970, 700 337146000, 882548.673 4662866.76)
expend Household monthly expenditure 15000 8170 20424470, 481015.135 711891.637

Food consumption excluding
food tobacco 15000 6520 4499490 263868.197 201771.548
clothing Clothing spending 15000 80 666670 13923.1807 22740.376]
educ Education spending 15000 30 2544960 16356.1953 67038.0062
health Medical spending 15000 540 7061010 26231.002 138359.907]
housing Housing spending 15000/ 8.0659E-304 20000000, 98349.4613 438582.128
tobacco [Total tobacco spending 15000 0 456250 7612.6116 13610.0847|
tobastat Smoking status of household 15000 0 1] 0.5824 0.49317994
groupinc Group of income 14970 1] 5 3.02130929 1.42180331




Report

Mean
tobastat urbanity  |groupinctob| Income T°t"’?' All Food Food excl. Clothing | Education [Health care| Housing | Tobacco
expenditure tobacco
\Withouttobacco Phnom Penh \Very poor 53556 896211 377845 377845 28801 70080, 158669 253938 0]
Poor 150037, 688007 314609 314609 17610 61491 50675 228167 0
Middle 263346 749217 334682 334682 15624 53397, 55384 211686 0
Well-off 511853 783966 367755 367755 19003 47218 47575 254285 0
Rich 3389618 1495065 565969 565969 44295 134233 63752 569915 0
Total 2281229 1226684 488273 488273 34753 103119 60250 448485 0
Urban \Very poor 71281 327510 235824 235824 9430 4515 9241 40521 0]
Poor 151498 372340 232660 232660 12358 11034 19615 85577, 0
Middle 257654 435429 264659 264659 13339 13125 14994 95470 0
Well-off 495260 507939 307217 307217 17459 21162 21824 106205, 0
Rich 4407597, 1006351 442454 442454 31074 51749 43433 264414 0
Total 1990701 673192 342931 342931 21283 30178 28504 162349 0
Rural Very poor 69345 227357 155272 155272, 6292 2037 16826 32523 0
Poor 144918 265896 183892 183892 8060 4053 17677 31702 0
Middle 246148 292858 208339 208339 9181 5023 16581 32800 0
Well-off 458970 400140 253826 253826 12742 7992 27828 54781 0
Rich 3110271 800702 343450 343450 22771 24658 26919 167559 0
Total 690618 373456 220120 220120 11087 7827 20580 58665 0
Total Very poor 69249 242325 163070 163070 6782 3100 18281 35977, 0
Poor 145790 290098 193113 193113 8814 6527 18872 43440 0
Middle 248915 343218 224668 224668 10196 9368 18921 53501 0
Well-off 476563 495460 286570 286570 14912 18181 30329 103368 0
Rich 3518280 1093039 445048 445048 32294 69509 43766 331623 0
Total 1144378 552793 281092 281092 16365 26063 27950 135241] 0
\Withouttobacco Phnom Penh \Very poor 44500 1040852, 502830 478714 56717 75428 78289 308200 24116
Poor 155900 813413 432953 414302 17864 50511 15791 293308]  18651.08
Middle 252776 582695 316704 298952 8186 40396 72258 116912  17751.56
Well-off 488244 613670 378071 354771 16450 32097, 24256 143164  23300.43
Rich 4756058 1426713 598263 562820 38479 95053 51877 518083  35442.94
Total 2953050 1104035 506947 477080 29696 71232 45221] 369351  29866.83
Urban Very poor 70244 247479 191496 181701 6810 8431 11129 23398  9795.248
Poor 150697, 313237 224808 212898 7295 4178 13058 45139  11909.43
Middle 249049 359575 270545 256983 9297, 4483 15502 49118  13562.58
Well-off 494624 513012 333691 317281 15687 11823 23880 108807, 16410.1
Rich 3617636 934919 445421 421704 24147, 28676 30393 266428  23716.84
Total 1261386 546320 321804 305235 14654 13797 21079 123860, 16569.3




Rural ery poor 71321 250519 181884 172808 6590 2565 17913 31333 9076.249
Poor 145742 292578 210876 201041 8474 3174 21564 32942 9835.298

Middle 244438 361794 245069 233734 10935 5008 23861, 55425 11334.92

Well-off 459792 421187 285760 272544 13612 6565] 30691 47911 13215.45]

Rich 2449690 729906 352883 335079 19259 11987, 34000 85052 17803.66)

Total 473457 372411 241984 230450 10778 5081 24344 46393 11533.59

Total Very poor 71092 254758 184395 175181 6889 3403 17760 32317 9213.466
Poor 146181 297584 213395 203345 8448 3563 20887, 35585 10049.44

Middle 245142 365488 249418 237700 10689 5579 23724 55769 11717.87|

\Well-off 467363 449597, 300003 285555 14145 9236 29148 64421 14447.6

Rich 3133625 902816 418413 396067 23853 30831 36414 204817 22345.78

[Total 695193 430499 265130 252056 12202 9455 24971 72122 13074.08

Total Phnom Penh ery poor 50073 951842 425916 416641 39538 72137 127753 274808 9275
Poor 151809 725920 350388 344749 17687, 58171 40129 247860 5639

Middle 259890 694777 328805 323001 13193 49147 60900 180702 5803

\Well-off 503918 726731 371222 363391 18145 42136 39738 216939 7831

Rich 3795081 1474783 575551 565034 42569 122607 60228 554535 10517

[Total 2490208 1188532 494082 484791 33180 93200 55575 423870 9290

Urban ery poor 70612 275890 207233 200915 7741 7041 10459 29477, 6318]
Poor 151040 338534 228169 221356 9462 7112 15864 62447 6812

Middle 252463 389676 268209 260029 10901 7912 15300 67512 8181

Well-off 494939 510499 320578 312296 16564 16448 22862 107518 8282

Rich 4061787 975081 443753 433370 28041 41649 37725 265296 10382

[Total 1610929 607127 331930 323302 17831 21648 24638 142307 8628

Rural ery poor 70525 241181 171155 165738 6470, 2352, 17475 31812 5417
Poor 145474 283900 202100 195464 8339 3460 20300 32539 6637

Middle 245018 338407 232608 225119 10340 5013 21391 47749 7489

\Well-off 459488 413415 273968 265633 13290 7092 29634 50448 8336

Rich 2753514 762468 348544 338929 20874 17815 30743 123000 9615

[Total 554408 372800 233834 226599 10893 6105 22941 50967 7234

Total Very poor 70351 249763 175828 170316 6846 3281 17969 33788 5512
Poor 146048 295043 206509 199872 8572 4569 20203 38252 6638

Middle 246494 357507 240548 233029 10512 6937 22003 54956 7518

Well-off 471301 469226 294254 285989 14473 13064 29654 81090 8264

Rich 3345419 1007555 433078 423036 28501 52128 40462 274637 10042

[Total 882549 481508 271787 264167 13938 16383 26213 98449 7621




(using modified code originally contributed by Dr. Brian P. Poi, Expert at STATA Corp.)

Appendix I11. Table of Results of Maximum Likelihood Estimation

“Inl laids_elastsig_lcam.log” recorded session of the estimation.

| Coef. | Std. Err. | z | P>z | [95% Conf. Interv]
Alpha
1 0.3483 0.0229 15.20 0 0.3034 0.3932
2 0.0488 0.0074 6.58 0 0.0343 0.0633
3 0.0611 0.0122 5.02 0 0.0372 0.0849
4 0.0710 0.0164 4.33 0 0.0389 0.1031
5 0.4318 0.0201 21.52 0 0.3925 0.4711
6 0.0391 0.0018 21.52 0 0.0355 0.0426
beta
1 -0.1289 0.0017 -74.93 0 -0.1322 -0.1255
2 -0.0020 0.0004 -4.60 0 -0.0029 -0.0012
3 0.0222 0.0006 39.53 0 0.0211 0.0233
4 0.0232 0.0012 19.11 0 0.0208 0.0255
5 0.0907 0.0015 61.51 0 0.0878 0.0936
6 -0.0052 0.0003 -16.83 0 -0.0058 -0.0046
gamma
11 0.1079 0.0081 13.25 0 0.0920 0.1239
21 0.0027 0.0025 1.08 0.279 -0.0022 0.0076
31 -0.0143 0.0034 -4.16 0 -0.0210 -0.0075
41 -0.0345 0.0067 -5.13 0 -0.0476 -0.0213
51 -0.0629 0.0036 -17.65 0 -0.0698 -0.0559
61 0.0010 0.0004 2.37 0.018 0.0002 0.0018
22 -0.0003 0.0019 -0.15 0.883 -0.0039 0.0034
32 0.0045 0.0022 2.01 0.044 0.0001 0.0089
42 -0.0029 0.0028 -1.03 0.303 -0.0083 0.0026
52 -0.0037 0.0010 -3.68 0 -0.0057 -0.0017
62 -0.0003 0.0001 -3.88 0 -0.0005 -0.0002
33 0.0111 0.0052 2.15 0.031 0.0010 0.0212
43 -0.0166 0.0044 -3.76 0 -0.0252 -0.0079
53 0.0171 0.0014 12.20 0 0.0143 0.0198
63 -0.0018 0.0001 -14.82 0 -0.0021 -0.0016
44 0.0382 0.0084 4.53 0 0.0216 0.0547
54 0.0153 0.0028 5.37 0 0.0097 0.0208
64 0.0005 0.0003 2.00 0.046 0.0000 0.0010
55 0.0393 0.0031 12.82 0 0.0333 0.0453
65 -0.0051 0.0003 -15.78 0 -0.0057 -0.0044
66 0.0058 0.0001 88.33 0 0.0056 0.0059
price-elasticity
11 -0.8510 0.0146 -58.40 0 -0.8796 -0.8225
21 0.0763 0.1632 0.47 0.64 -0.2435 0.3961
31 -0.6688 0.3051 -2.19 0.028 -1.2667 -0.0709
41 -0.7396 0.1994 -3.71 0 -1.1304 -0.3488
51 -0.5025 0.0863 -5.82 0 -0.6716 -0.3333
61 0.0447 0.2090 0.21 0.831 -0.3649 0.4543
12 0.0079 0.0080 0.99 0.324 -0.0078 0.0237
22 -1.0062 0.0518 -19.44 0 -1.1077 -0.9048
32 0.1799 0.1041 1.73 0.084 -0.0241 0.3840
42 -0.0729 0.0620 -1.18 0.24 -0.1944 0.0487
52 -0.0461 0.0271 -1.70 0.089 -0.0993 0.0070
62 -0.0092 0.0892 -0.10 0.918 -0.1840 0.1655
13 0.0062 0.0083 0.74 0.458 -0.0101 0.0225




23 0.1336 0.0623 2.14 0.032 0.0115 0.2558
33 -0.6432 0.2369 -2.72 0.007 -1.1074 -0.1789
43 -0.4229 0.0945 -4.47 0 -0.6082 -0.2377
53 0.0296 0.0258 1.15 0.251 -0.0210 0.0802
63 -0.0443 0.2259 -0.20 0.845 -0.4871 0.3986
14 -0.0157 0.0115 -1.37 0.172 -0.0383 0.0068
24 -0.0701 0.0786 -0.89 0.372 -0.2241 0.0838
34 -0.9333 0.2037 -4.58 0 -1.3326 -0.5340
44 -0.2790 0.1805 -1.55 0.122 -0.6328 0.0747
54 -0.0061 0.0320 -0.19 0.85 -0.0689 0.0567
64 0.0595 0.3339 0.18 0.859 -0.5949 0.7139
15 0.0259 0.0089 291 0.004 0.0084 0.0433
25 -0.0676 0.0931 -0.73 0.467 -0.2500 0.1148
35 0.1343 0.1696 0.79 0.428 -0.1980 0.4667
45 0.0110 0.0943 0.12 0.907 -0.1738 0.1957
55 -1.1436 0.0451 -25.35 0 -1.2320 -1.0552
65 -0.0734 0.1007 -0.73 0.466 -0.2709 0.1240
16 0.0004 0.0389 0.01 0.991 -0.0759 0.0767
26 -0.0100 0.1397 -0.07 0.943 -0.2839 0.2639
36 -0.0777 0.3022 -0.26 0.797 -0.6701 0.5146
46 0.0132 0.1797 0.07 0.941 -0.3391 0.3655
56 -0.0358 0.0349 -1.03 0.305 -0.1043 0.0326
66 -0.7607 0.4580 -1.66 0.097 -1.6584 0.1370
total-expen-elasticity

1 0.8263 0.0023 356.56 0 0.8218 0.8309

2 0.9441 0.0122 77.61 0 0.9202 0.9679

3 2.0088 0.0255 78.71 0 1.9587 2.0588

4 1.4903 0.0256 58.10 0 1.4400 1.5405

5 1.7044 0.0115 148.83 0 1.6820 1.7269

6 0.7834 0.0332 23.60 0 0.7183 0.8485
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Appendix V. Calculation and Tables for Graphs Construction

Log of the STATA session on estimation of the demand system together with the elasticity
is recorded in text file: Inl laids elastsig 1cam.log

Table for graph in figure 2

Prevalence of Smoking

Smoking Status Households|Smoking Prevalence
Household with at least one smoker: 1,539,164] 1,539,164 58.7
Household with no smoker: 1,081,984 1,081,984 41.3]
Total 2,621,148 100.0

Table for graph in figure 3

Region Sex Individual Smoking Prevalence (15 years old or over)

Phnom Penh  [Male 18.6
Female 1.1

Other Urban Male 36.1]
Female 3.6

Rural Male 45.6
Female 4.6

Cambodia Male 41.2
Female 4.1

Table for graphs in figure 4

Family Size, persons Region
Percentage With tobacco consumer(s)

Phnom Penh
4.97

5.8 Urban
12.51

12.8  Rural
82.52

10
1.6
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Income Groups
Percentage
Very poor

Poor

Middle

Well-off

Rich

Education Level of Head
Percentage

No or Preschool
Primary school

Lower secondary school

Higher secondary school

Over secondary or other

Sex of Head
Percentage

Male

Female

11

12

0.4

13
0.0
14

15
0.0

20.3

22.5

21.7

194

16.1

0.2

37.7

26.7

2.0

334

85.7

14.3

Age Groups
Percentage

up to 20 years old

0.2
21-35 years old
26.1
36-50 years old
38.2
51-65 years old
25.4
66 and over
10.1
Marital Status of Head
Percentage
Never married
1.0
Married
85.7
Live together/Widowed/Divorced/Separated
13.3
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Table for graph in figure 5

Smoking Expenditure on Tobacco Products by Regions
Phnom Penh  |Other Urban  |Rural [Cambodia
Low (<5,000 Riels/month) 10.6 16.3 27.1 24.9
Medium (5,000 to <15,000 Riels/month) 21.7 35.1 44.3 42.1]
High (15,000 Riels and over/month) 67.7 48.6| 28.5 33.0]
100.0 100.0] 100.0 100.0
Table for graph in figure 6
ISmoking Expenditure on Tobacco Products by Income Groups
Very Poor  |Poor Middle Well-Off Rich
Low (<5,000 Riels/month) 34.9 30.9 24.0 18.8 12.8
Medium (5,000 to <15,000 Riels/month) 45.4) 45.7 44.4) 41.9 29.7
High (15,000 Riels and over/month) 19.7 23.4 31.6] 39.3 57.5
100 100 100.0 100 100
Table for graphs in figure 7
Smoking Food Other Medical
urbanity status ex.tobac [Housing [expends. icare Clothing |[Education[Tobacco
Phnom Penh|Non-smoking 39.80, 36.56) 7.48 4.91 2.83 8.41 0.00
0/Smoking 43.21] 33.45 7.39 4.10 2.69 6.45 2.71
Urban Non-smoking 50.94] 24.12 13.06 4.23 3.16 4.48 0.00
Smoking 55.87 22.67 9.36) 3.86) 2.68 2.53 3.03
Rural Non-smoking 58.94] 15.71] 14.77 5.5]] 2.97 2.10 0.00
Smoking 61.88 12.46 11.77 6.54 2.89 1.36) 3.10
Cambodia |[Non-smoking 50.85] 2447, 11.95] 5.06 2.96 4.71 0.00
Smoking 58.55 16.75 10.83 5.80 2.83 2.20 3.04
Table for graphs in figure 8
Income Groups |Phnom Penh Urban Rural Cambodia
\Very poor 54.19 13.94 12.73 12.96
Poor 11.96 5.45 6.75 6.87
Middle 7.02 5.45 4.64 4.78
\Well-off 4.77 3.32 2.87| 3.09
Rich 0.75 0.66 0.73 0.71
Table for graphs in figure 9
Income Groups |Phnom Penh Urban Rural Cambodia
\Very poor 2.32 3.96 3.62 3.62
Poor 2.29 3.80 3.36 3.38
Middle 3.05 3.77] 3.13 3.2]]
ell-off 3.32 3.20 3.14 3.17]
Rich 2.48 2.54 2.44 2.48
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Table for graphs in figure 10

Selected Percentage Phnom Penh Urban Rural
% of All Food in Total Expenditure 45.92 58.90 64.98]
% of Tobacco in Total Expenditure 2.7 3.03 3.10
% of Tobacco in All Food Consumption 5.89 5.15 4.77]
Table for graphs in figure 11
. Tobacco- Food Ex . .| Medi- . Total
Region Status Tobacco Tobac Clothing |[Education care Housing| Other Expenditure
Phnom Penh|Non-smoking 0 39.8 2.83 8.41 491 36.56] 7.49 100
Smoking 2.71 43.21] 2.69 6.45 4.1 33.45 7.39 100
Urban Non-smoking 0 50.94 3.16 448 4.23] 24.12) 13.07 100
Smoking 3.03 55.87| 2.68 253 3.86] 22.67] 9.36 100
Rural Non-smoking 0 58.94 2.97 2.1 5.51] 15.71 14.77 100
Smoking 3.1 61.88 2.89 1.36] 6.54] 12.46] 11.77 100

Table for graphs in figure 12

Children Exposure to SHS (Among all Cambodian children 4,370,919)

Status Percentage
IAll children under-13 living in smoking family: 2,734,670 62.5
IAll children under-13 living in non-smoking family: 1,636,249 37.5
AAll children: 4,370,919 100.0,

Table for graphs in figure 13

Exposure to Second-Hand-Smoke (Among all Cambodian people: 13,037,571)

Living Status Percentage

IAll Cambodians living with smoker: 8,040,468 persons 61.7
|All Cambodians not living with smoker: 4,997,102 persons 38.3
[Total population: 13,037,571 100.0

Table for graphs in figure 15

Food Package Bought With One Pack of 555 Cigarette
One pack of 555 cigarette|Food package
555-Brand Cigarette 5120 0]
Rice, 1 Kg 0] 860
Fish, 0.5 Kg 0] 2035
Egg, 2 Eggs 0] 640
Morning Gloria, 0.4 Kg 0 720
Banana, 1 Comb 0] 720
Miscellaneous 0] 145
5120 5120
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Energy Generated From Food Package Bought With
One Pack of 555 Cigarette

One pack of 555

cigarette Food package
555-Brand Cigarette 0 0
Rice, 1 Kg 0 1310
Fish, 0.5 Kg 0 306
Egg, 2 Eggs 0 159
Morning Gloria, 0.4 Kg 0 520
Banana, 1 Comb 0 1050
Miscellaneous 0 0

3345

Table for graphs in figure 16

Food Bought With One Pack of ARA and Energy
Generated From Food

Food Items JAmount  |[Energy Generated

KHR Kcal

Rice, 0.5 Kg 860 655
Beef, 0.1 Kg 949.2 139
Pork, 0.1 Kg 877.5 189
Chicken, 0.1 Kg 971.1 152
Fish, 0.1 Kg 814 131
Egg, 3 Eggs 960 477
[Trakun, 5 Midsize bundles 900 3797
Cabbage, 0.5 Kg 620 655
Banana, 1 Comb 720 1050
IARA-Brand, 1 Packet 1000 0

Table for graph in figure 17

lAnnual Total Spending on Tobacco, $US

Region JAmount, $US
Phnom Penh (11.33% of Total Tobacco Expenditure) $6,545,838,
Other Urban (15.86% of Total Tobacco Expenditure) | $9,160,549
Rural (72.81% of Total Tobacco Expenditure) $42,052,901]
Cambodia $57,759,292
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About SEATCA

The Southeast Asia Tobacco Control Alliance (SEATCA) works

closely with key partners in ASEAN member countries to

generate local evidence through research programs, to enhance

local capacity through advocacy fellowship program, and to be

catalyst in policy development through regional forums and in-country
networking. By adopting a regional policy advocacy mission, it has supported
member countries to ratify and implement the WHO Framework Convention
on Tobacco Control (FCTC)

Contact persons:

Ms. Bungon Ritthiphakdee: SEATCA Director

Email: bungon@seatca.org

Ms. Menchi G. Velasco: SEATCA Research Program Manager

Email: menchi@seatca.org; menchi55@yahoo.com

Southeast Asia Tobacco Control Alliance (SEATCA)

Address: Thakolsuk Apartment Room 2B, 115 Thoddamri Rd., Nakornchaisri
Dusit, Bangkok 10300, THAILAND

Tel./Fax: +662 241 0082

Website: http://www.seatca.org
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