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ABSTRACT

Objective To examine the impact of cigarette price

and smoking environment on allocation of household
expenditure and its implication on nutrition consumption.
Design A cross-sectional study was conducted using

the 2014 National Socioeconomic Survey (SUSENAS), the
2014 Village Potential Survey (PODES) and the 2013 Basic
National Health Survey (RISKESDAS). SUSENAS and PODES
data were collected by the Central Bureau of Statistics.
RISKESDAS was conducted by National Institute of Health
Research and Development (Balitbangkes), Indonesian
Ministry of Health (MOH).

Setting and participants The sample covered all districts
in Indonesia; with sample size of 285 400 households.
These households are grouped into low, medium and high
smoking prevalence districts.

Primary and secondary outcome measures The impact
of cigarette price and smoking environment on household
consumption of cigarette, share of eight food groups, as
well as calorie and protein intake.

Result 1% increase in cigarette price will increase the
cigarette budget share by 0.0737 points and reduce the
budget share for eggs/milk, prepared food, staple food,
nuts, fish/meat and fruit, from 0.0200 points (eggs/milk)
up to 0.0033 points (fruit). Reallocation of household
expenditure brings changes in food composition, resulting
in declining calorie and protein intake. A 1% cigarette
price increase reduces calorie and protein intake as much
as 0.0885% and 0.1052%, respectively. On the other
hand, existence of smoke-free areas and low smoking
prevalence areas reduces the household budget for
cigarettes.

Conclusion A pricing policy must be accompanied by
non-pricing policies to reduce cigarette budget share.

INTRODUCTION

Research question

The central question is to choose between
price policy and non-price policy to reduce
cigarette smoking. Furthermore, is it possible
that the price policy results in undesirable
impact on nutrient intake?

Background
Twenty years ago, Indonesia had a tobacco
endemic,1 which has continued until the
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Strengths and limitations of this study

» The strength of the study is its effort to compare the
impact of pricing policy and non-pricing policy on
household cigarette consumption and nutrient in-
takes through household food consumption.

» There are four limitations of this study. The first is
that it has not explained the mechanism of the in-
fluence of smoking social environment and smoking
prevalence on household cigarette budget share.
Further studies should find out this mechanism.

» The second is that it has not considered the sub-
stitution between food and non-food consumption.
Non-food consumption is here assumed not to affect
nutrient intake.

» The third is the use of district as the community
variable of smoking environment. The ideal unit is
village, but there is no information at village level.
However, the use of district is already better than a
similar study in Japan, which used prefecture, wider
than district.

» The fourth is that the main data (National
Socioeconomic Survey) were based on self-reported
information by the respondents, though the study
has utilised consumption expenditure as a proxy of
total household income.

present. The smoking prevalence and
number of smokers in Indonesia are the
highest in Association of Southeast Asian
Nations (ASEAN) region. The smoking prev-
alence among men is 67.4% and the number
of smokers is 50% of total smokers in ASEAN
(65.2 million).? The prevalence of second-
hand smokers is also very high, especially in
restaurants, with more than 80% of visitors
exposed to it.” At the household level, the
2014 National Socioeconomic Survey finds
cigarette consumption at 6 out of every 10
households.

Reducing cigarette consumption with a
price policy was expected to be an effective
policy in Indonesia. Therefore, Ministry of
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Finance, Republic of Indonesia regularly raises tobacco
excise and revises the minimum retail price of cigarette.
However, previous studies found that increase in ciga-
rette price reduced cigarette consumption but the reduc-
tion is small. This is because the demand for cigarette is
inelastic. The elasticity from a single equation is found to
be between -0.15 and -0.90."° Tobacco studies in Indo-
nesia showed price elasticity ranges from 0.3 to -0.76." ™

This inelastic demand may be because smoking is part of
life among most men in Indonesia. Smoking is perceived
as a masculinity symbol especially for young population.
It is sometimes a social obligation to serve cigarette to
welcome guests,'” ' and to tip people for their services
by saying that the tip is money for buying cigarette (uang
untuk rokok) 0 Furthermore, the Nahdatul Ulama, the
largest Islamic organisation in Indonesia, is not against
smoking.'? Peer group also influences smoking behaviour
in Indonesia'' "

Therefore, smoking as a social norm* may have
hampered the efforts in reducing cigarette consumption
in Indonesia. Men may not reduce cigarette consumption
much, but they reduce other consumptions, including
food expenditure and then nutrient intake.

As a result, non-price tobacco control policy is also
implemented in Indonesia. The government issued
Health Law No 36 in 2009, determining some areas to be
smoke-free areas (SFAs). The law states that governments
at lower levels must establish SFAs in their regions. There
are seven areas for SFA: health service facilities, teaching
and learning places, places for children playground,
places of worship, public transportation, working places,
public places and other designated places. Afterwards,
some local governments created their own SFAs.

Nevertheless, there has been no empirical study to eval-
uate the impact of SFAs on household cigarette consump-
tion expenditure. Furthermore, there has neither
empirical study which evaluates price and non-price
policies simultaneously in Indonesia. Therefore, the first
novelty of this study is its effort to evaluate the impact of
non-price policy on both household cigarette consump-
tion and nutrient intake. The second novelty is its exam-
ination on impact of price policy on both cigarette
consumption and household nutrient intake. The third
novelty is the use of Almost Ideal Demand System model
to examine impact of price and non-price variables.

12

Objectives

This study fills in the mentioned absence of empirical
studies by examining the impact of price and smoking
environment on reallocation of household expenditure
as well as its implications on nutrition intake.

METHOD

Data availability

This is a cross-sectional study with the national coverage,
having household as the unit of analysis. The main data
set is 2014 Indonesia National Socioeconomic Survey

(SUSENAS) conducted by Central Bureau of Statistics
(CBS) in 2014. Another data set is the 2014 Village Poten-
tial Survey (PODES), also conducted by CBS. These two
data sets can be accessed through website Silastik.bps.go.
id. This paper also uses some published Basic National
Health Survey (RISKESDAS) data from Ministry of Health
(MOH) Republic of Indonesia'* and a report.”

Study design and setting

SUSENAS collects the data on expenditure and quan-
tity of 215 types of food, including tobacco products and
household characteristics. Each type of food commodity
is then converted into calorie and protein intake, by
referring to the list of foods ingredient composition
published by MOH. The SUSENAS is an annual survey,
which has a total sample of around 285 400 households
scattered across 34 provinces and 497 districts. Enumera-
tors collected the information through face-to-face inter-
view in respondents’ residences.

Smoking environment is measured at the district level.
There are two indicators: smoking prevalence and exis-
tence of SFA regulation. The data for smoking prevalence
are obtained from the publication of the 2013 RISK-
ESDAS." This survey is conducted by MOH every 3-5
years. There are 151 districts with smoking regulation.'” .

PODES collects information of villages’ characteristics,
such as transportation, infrastructure and the existence
of food service provider infrastructure. The PODES was
conducted through direct interview by CBS officers along
with the village heads.'® The PODES is used to estimate
value of unit deviation to obtain the corrected unit value
(UV) (price).

Statistical analysis

This study uses Deaton and Muellbauer’s framework
‘Almost Ideal Demand System (AIDS)’ model. The
AIDS model has several advantages, such as: (i) accom-
modating several properties in the demand function, so
that the model can well capture household expenditure
behaviour; (ii) using a type of general utility function,
avoiding the possibility of incorrect specifications in the
model; (ili) accommodating a form of linear function,
allowing an easier estimation; (iv) including control vari-
ables (in addition to price and income variables) and
new variables into the demand model;'” and using demo-
graphic variables as control variables to accommodate
different household needs."

Other people’s preferences affect the demand function
through constants and not through price parameters.'?*’
Therefore, this paper includes ‘smoking environment’,
indicated by smoking prevalence among population aged
10 years old and above; and a dummy variable in the form
of SFA at the district level. It also includes demographic
and social environmental factors in the model as the
constant on the AIDS equation.

This study also considers the possibility of selectivity bias
because of excluding households who do not consume a
certain commodity. To manage this possibility the study
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includes inverse Mills ratio (imr) in each of the demand
equations as a proxy of the missing important indepen-
dent variable.”’ The imr is estimated from the results
of the probit model for commodities consumed by the
households (see online supplemental appendix 1). The
AIDS model equation is as follows:

9
Wk =0+ > v log Py + By log (%)
=1

4
+ 0y, Previa, + pi Lawia, + 6 > HH; + imry +

r=1

wids the budget share of household on commodity k of
total expenditure on nine commodities,

k=1, 2, 3, ..., 9, where l=cigarette, 2=staple food,
3=vegetables, 4=fruit, 5=fish/meat, 6=eggs/milk, 7=nuts,
8=prepared food, 9=other foods.

Explanatory variables are prices of nine commodities,
total household expenditure, household characteristics,
a dummy variable for SFA at district level and smoking
prevalence at district level. Prices are measured at their
corrected values.

Inp; =corrected UV (price) j (in In), where j=1,2,3, ....9.
Corrected UV is calculated by (i) estimating UV deviation
(DUV) of household by UV mean, (ii) carrying out Ordi-
nary Least Squares (OLS) DUV regression of household
characteristics and transportation accessibility in regional
level, (iii) obtaining corrected UV by omitting UV in
household level with the predicted DUV. The result of
OLS DUV estimation is presented in online supplemental
appendix 2.

ln(%) is the total real household expenditure (in In),
with X as total expenditure of nine commodities and
P as price index. Household expenditure is used as a
proxy of income because self-reported information on
income is under reported.” Arbrianty* uses household
expenditure as an income proxy for estimating the poor
household category. CBS neither publishes information
on income for the public. Therefore, household expen-

diture better measures households’ economic welfare.**
9
P, price index, is calculated using the stone i:P = Y~ w,p,

Prevy,,is the smoking prevalence in the distrki_c]t (in
percentages). The use of the district is better (smaller)
compared with Yamamura’s study using prefecture.”

Law,is the regulations of district on non-smoking
areas (dummy of SFA variable).

3
STHH,is the households’ characteristics; there are

thrlee groups: (i) dummy of household living in urban
area, (ii) total number of population according to age
group and gender and (iii) characteristics of household
heads: dummy of sex and years of schooling.

Impact of changes in cigarette prices (In) on the share
of spending of the nine commodities consumed by the
households:

Where P, refers to price of cigarette, and w, to cigarette
budget share.

w, refers to a certain commodity budget share, where
j=1,2,3,....9.

Y, indicates direct effect and SZw; indicates indirect
effect.

Information on nutrition intake was not collected in
the household surveys. Therefore, the impact on nutrient
is estimated indirectly through the impact on food
consumption, as the survey collects data on expendi-
ture and quantity on the commodity consumed. Indirect
nutritional elasticity estimation has been conducted®*
and the calculation of nutritional elasticity on commodity
k (my) is a weighted average of own and cross price elas-
ticity: 62529

where ¢ is the total nutrition k, calculated fromg, = » "y

1

>

nyis nutrition k from commodity j,

e;is percentage change in quantity of food consumed
because of percentage change in price of cigarette (quan-
tity price elasticity).

The regression is run with five equations of AIDS. The
first three are related to three categories of smoking
prevalence districts and the last two are districts with SFA
regulation and districts without SFA regulation. The first
three categories are households in low smoking prev-
alence districts (with prevalence rate between 6.63%
and 27.22%, comprising 95 144 households), medium
smoking prevalence districts (with prevalence rate
between 27.24% and 30.67%, consisting of 94 864 house-
holds) and high smoking prevalence districts (with prev-
alence rate between 30.68% and 44.08%, covering 94 864
households). Readers interested in detailed results of the
AIDS regression by smoking prevalence and SFA district
can contact the authors.

Patient and public involvement
Neither patients nor any member of public was involved
in this study.

RESULTS

Descriptive analysis

There were 285 400 households. Cigarette consumption
or cigarette expenditure was observed in 60.9% of the
households. The number of households with staple food,
vegetables and other food consumption is more than
95% for each category (table 1). Cigarette expenditure
is about 1.5 times that of vegetables, 2.5 times of fruit, 2.2
times of eggs/milk and 5.5 times of nut. The proportion
of cigarette expenditure to total food (including ciga-
rette) is 11.8% (table 2).

Households living in high smoking prevalence districts
have a higher percentage of smoking household, higher
cigarette expenditure and budget share (tables 1 and
2). Interestingly, percentage of smoking households is
slightly lower than in non smoking-free districts. This
result may indicate that the regulation may not have been
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Smoking prevalence districts SFA District

Commodities Low Medium High No Yes All

Staple food 97.2 97.6 98.4 98.2 96.5 97.7

Fruit 75.6 77.8 75.6 74.6 80.7 76.3

Milk/egg 75.4 80.1 78.4 75.4 84.2 78.0

Prepared food 86.8 93.0 90.9 87.9 96.1 90.2

Source: by the authors.
Note: SFA, smoke-free areas.

Smoking prevalence districts
Low Medium High All
Budget share (%) Share SD Share SD Share SD Share SD

Staple food 22.8 14.9 20.6 11.3 23.3 11.6 22.2 12.8

Fruit 4.9 5.1 5.0 4.9 4.7 5.0 4.9 5.0

Milk/egg 5.1 6.5 5.4 6.5 4.8 5.9 5.1 6.3

Prepared food 21.6 20.0 20.8 18.3 17.9 16.4 20.1 18.3

Total 100.0 100.0 100.0 100.0

Cigarette 36 583 52 189 45195 56 812 46 078 54 979 42 618 54 862

Vegetable 28 430 22 447 30 225 20 699 29074 20516 29 244 21252

Fish/meat 49 091 52 832 52 482 53 640 45913 49 722 49 168 52 164

Nuts 7600 9084 7909 8728 7319 7865 7610 8578

Other food 25 487 18678 26 518 18115 25750 18 280 25919 18 364

HH expenditure 2963636 3298577 3088544 3486383 2601026 2465585 3123010 3123010
(IDR/month)

Note: Description of variables is referred to online supplemental appendix 3
Source: by the authors
HH, household; IDR, Indonesian rupiah.
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Table 3 Budget share by smoke-free area (SFA districts)

Budget share by SFA district (%)

Expenditure by SFA district (IDR/week)

No Yes No Yes

Commodity Share SD Share SD Expend SD Expend SD

Cigarette 12.0 12.3 11.4 12.02 42 180 53 939 43 702 57 073
Staple food 23.6 13.2 18.9 10.85 64 232 44 834 56 913 34 585
Vegetable 10.5 6.1 9.0 5.52 29 529 21594 28 539 20 363
Fruit 4.8 5.0 5.2 4.93 16 252 23 227 19947 25927
Fish/meat 14.6 10.1 185 9.44 48 348 51163 51 200 54 514
Milk/egg 4.8 6.1 5.8 6.73 17 638 34 354 24 259 43774
Nuts 2.7 3.2 2.7 2.78 7278 8 454 8 433 8 827
Prepared food 17.9 171 25.8 19.97 60 645 83 318 99 399 114 677
Other food 9.2 4.9 7.7 4.44 26 440 18 657 24 627 17 550

Note: Description of variables is referred to online supplemental appendix 4.

Source: by the authors.

well implemented or it may not have been implemented
for a sufficiently long time.

Table 3 shows that households living in smoking-free
districts have lower cigarette budget share than those in
non-smoking-free districts, with 11.4% and 12.0%, respec-
tively. The households in smoking-free districts have a
much higher share of prepared food, 25.8% in smoking-
free districts compared with 17.9% in non-smoking-free
districts. In absolute term, households in smoking-free
districts have a larger amount of household expenditure.

Main results

Effects of the smoking environment on cigarette budget share
Table 4 shows that higher smoking prevalence increases
household cigarette budget share. Reducing the smoking
prevalence is associated with smaller household cigarette
budget share. An increase in smoking prevalence by one
percentage point will raise the cigarette budget share by
0.114 percentage point. At the same time, an increase in
smoking prevalence will reduce budget share for all food
commodities, except for vegetables. This can be seen
from the negative coefficient of smoking prevalence coef-
ficient for all food commodities. It ranges from -0.00266
(staple food) to —0.0000841 (eggs/milk).

The SFA policy has anegative impact on cigarette budget
share. Existence of regulation on SFAs is associated with
smaller household cigarette consumption. The policy has
a significant effect on reducing cigarette budget share.
Households living in districts with SFA regulations have
a lower cigarette budget share by 0.963 percentage point
than the ones who live in districts without SFA. House-
holds in districts with SFA have more expenditure share
on prepared food, staple food and egg/milk (table 4).
It is possible that the households living in districts with
SFA policy reallocate their budget for more prepared
food, implying a reduction in budget share for uncooked
food, which needs to be cooked before being consumed
(table 3).

The cigarette budget share in households with SFA
is lower than the share in households living in districts
without SFA, regardless the category of smoking preva-
lence districts. Furthermore, the impact of smoking prev-
alence districts on the cigarette budget varies depending
on the smoking environment. The impact is an increase
0f 0.00130 point among low smoking prevalence districts;
a decrease of 0.00111 point among medium smoking
prevalence households and a decrease of 0.000970 point
among high smoking prevalence households. Moreover,
the impact of smoking prevalence on budget share is very
small, regardless of whether the households are in smoke-
free districts or not. The impact is between 0.00104
point in smoking-free districts and 0.00102 point in non-
smoking-free districts (table 5).

Effect of cigarette price on budget share allocation

AIDS estimation results show that the price of cigarette has
a significant effect on household budget share. Without
environmental variables, the coefficient of cigarette price
is 0.0770, and with environmental variables, the coeffi-
cient becomes smaller, 0.0733 (table 4). It implies that
smoking environment reduces the coefficient of cigarette
price, meaning that some of ‘price effect’ is actually the
impact of smoking environment.

Furthermore, the price of cigarette affects its budget
share through two mechanisms: directly through cigarette
price and indirectly through the real household expendi-
ture. The direct effect of cigarette price is greater than
the indirect effect, regardless of the category of smoking
prevalence households and district with SFA (tables 6 and
7).

As shown in table 6, the net impact of an increase of
cigarette price by one percentage will increase the budget
share of cigarettes (7.37 percentage point), vegetables
(1.07 percentage point) and other food (0.02 percentage
point). The net impact also reduces the budget share of
six food commodities, with a range from 0.186 percentage
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point (other food) to 2.07 percentage point (staple food).
Staple food has the biggest impact, because the share of
staple food expenditure is the largest. The lowest impact
is on egg/milk, because egg/milk has the least elastic
demand function, compared with all commodities. This
shows that the increase in cigarette prices will result in
reduction of budget share in a number of food groups.

The net impact of cigarette price increase on cigarette
budget share is positive, regardless of the categories of
smoking prevalence households. Nevertheless, the impact
is smaller in higher smoking prevalence households. The
impact is 0.0816 point among low smoking prevalence
household; 0.0754 point among medium smoking preva-
lence households and 0.0685 point, among high smoking
prevalence households (table 6). Furthermore, table 7
also indicates that the difference of the impact of ciga-
rette price on cigarette budget share among SFA is small,
0.0764 point in smoke-free districts and 0.0739 point in
non-smoke-free districts.

The effects of cigarette price on nutrition intake

The result above shows that the increase on cigarette price
will raise cigarette budget share and reduce the budget
share of most food commodities, implying a reduction
in calorie and protein intake of the households. The
price increase by 1% will reduce intake of calorie by
0.0885% and protein by 0.1502% (table 8). The decline
of the share of calorie and protein in each food category
depends on the nutrition share on total nutrition intake
(online supplemental appendix 7 and appendix 8) and
cross-price elasticity (online supplemental appendix 9).
Staple food has the biggest impact on the decline of
energy and protein intake by 0.0492 point and 0.0355
point, respectively (table 8). The reason for this is that
staple food is the main source of energy (57.88%) and
protein (41.88%) in the household.

The calorie and protein elasticities do not differ much
by smoking prevalence households. The protein elas-
ticity of cigarette price is weaker among higher smoking
prevalence households. The coefficients are -0.1154
to —0.1059 and -0.1034 among low, medium and high
smoking prevalence households respectively. Protein elas-
ticity is a little stronger in SFA district —-0.1067 than in
no SFA -0.0820. The largest decline in calorie elasticity
is seen among medium smoking prevalence households
(-0.1150), with high smoking prevalence having smaller
decline (-0.0754) than among low smoking prevalence
households (-0.0937). Calorie elasticity is stronger in SFA
area, —0.1249, than in without SFA -0.0767 (table 8).

DISCUSSION

Key results

The increase in price is expected to reduce the house-
hold cigarette budget share. However, the results show
that the increase in cigarette price reduces the alloca-
tion of the majority food expenditure but increases the
budget share for cigarettes. This is in line with a study in

the USA which argues that an increase in cigarette tax by
US$1 will increase the budget share by 0.1%.” As a result,
the decrease in food expenditure may lower calorie and
protein intake of the households. This result is different
from the one in Bangladesh, where household expendi-
ture on tobacco is allocated to food, and therefore the
households obtain additional calories between 508 and
924 kcal, such that the number of malnutrition can be
reduced by 6%-9%.""

In Indonesia, the price of Marlboro brand, the famous
brand, is only US$1.90, much lower than the level of ciga-
rette prices that will make youth smokers stop smoking
(US$3.76).” The affordability of and easy access to ciga-
rettes in Indonesia may be the main causes of the high
smoking prevalence. During the 2013-2018 period,
smoking prevalence of population aged 10 years and
over did not show a significant reduction, from 29.3%
to 28.8%.% % It is different from Thailand’s experience,
where raising cigarette prices, through higher excise tax,
was able to make smokers quit smoking and therefore
reduce smoking prevalence.

Another result of the paper is that smoking social
environment has a positive correlation with the house-
holds’ cigarette expenditure. This finding is supported
by a study showing that smoking prevalence increases
the number of participation in smoking and cigarette
consumption,34 because of social effects on smoking
behaviour.”” The effects can be manifested in the form of
obedience to social norms, social interactions or psycho-
logical effect.”” *® From a social norm perspective, ciga-
rette consumption in Indonesia is seen as modernisation
of traditional cultures.!” Therefore, a policy on cigarette
price alone is not sufficient and has to be accompanied by
non-price policies to develop antismoking norms, unless
the increase in price is sufficiently high, perhaps as high
as 100% increase.

SFAs policy has a small effect on budget share, because
the SFA policy in Indonesia depends on local government
at district level and therefore the policy varies among
districts. Several small studies show that society and stake-
holder agree with SFA policy, but its implementation has
often been questionable.”

Summary

An increase in the price of cigarette by 1% will increase
the budget share for cigarettes by 0.0737 point and
decrease budget share for most food categories. The
largest decline in budget share is for eggs/milk (0.0200
points), followed by prepared food (0.0195 point).

The decline in food consumption will then reduce
nutrient intake and protein. A 1% increase in cigarette
price reduces calorie consumption by 0.0885% and
protein consumption by 0.1052%. The large reduction in
calories and protein is because of reduction in consump-
tion of staple food, which have the largest share of house-
hold calories and protein; that is, 57.9% and 41.8%,
respectively.
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In other words, the cigarette price policy does not
reduce household expenditure on cigarettes. More-
over, price policy reallocates household expenditure by
reducing the majority of household food expenditure
and therefore may also lowering nutrient intake.

On the other hand, reducing smoking environments
will be more effective in lowering the budget share for
cigarettes. Households in areas with SFA have a lower
cigarette budget share. Therefore, non-price policy is
more effective in reducing cigarette consumption without
reducing nutrient intake.

Recommendation

Price policy can reduce cigarette, but not much. There-
fore, price policy alone may not be sufficient to stop
people from smoking. As the demand is inelastic, the
government needs to raise the price to a very high level to
make the price policy effective in stopping smoking ciga-
rette, perhaps with a least 100% increase. On the other
hand, non-price policies seem to have worked more effec-
tively. Therefore, price policy should be accompanied by
non-price policies. Specifically, SFAs should be widened
and there should be policies to intensify antismoking
social marketing.
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