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ABSTRACT
The presence and density of tobacco retailers is associated with the
perception of high availability of cigarettes and ease of purchase. Indonesia is
the second largest cigarette market in the world with an increasing smoking
rate among young people aged 10–18 years. Our study aims to assess density
of cigarette outlets in neighbourhoods and around schools, and to evaluate
correlation between retailer proximity to schools and retailer selling practices.
METHODS We conducted a geographical mapping and then an audit survey of 1000
randomly selected cigarette retailers in Denpasar, Bali, Indonesia. We measured
neighbourhood retailer density, and retailer proximity to schools. We linked the
coordinate data to the audit data to assess the association between retailer distance
from schools with likelihood of selling tobacco to young people and selling single
cigarette sticks.
RESULTS We mapped 4114 cigarette retailers in Denpasar, the most common type was
a kiosk, 3199 (77.8%), followed by mini market/convenience stores, 606 (14.7%).
Retailer density was 32.2/km2 and 4.6/1000 population. We found that 37 (9.7 %)
of the 379 schools in Denpasar have at least one cigarette retailer within a 25 m
radius and 367 (96.8%) within a 250 m radius. Of the 485 audited retailers within
a 250 m radius of a school, 281 (57.9%) admitted selling cigarettes to young
people and 325 (67.0%) sold cigarettes as single sticks. Cigarette retailers were
less likely to sell cigarettes to young people based on distance from schools, but
this was only significant at the furthest distance of more than 500 m from schools.
CONCLUSIONS In an unregulated retailer setting such as Indonesia, cigarette retailers
are ubiquitous and selling to young people is commonplace. The Indonesian
government should enforce the prohibition on selling to young people and should
regulate cigarette retailers to reduce youth access to cigarettes.
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INTRODUCTION
Globally, tobacco control measures focusing on
reducing the demand for tobacco products have been
progressing well, yet limited action has been taken
on the supply side1,2. Tobacco retailers are essential
players in the tobacco industry marketing chain,

where the four items of marketing — product, place,
price, and promotion — occur in one convenient
place. Regulating tobacco retailers will contribute to
both reducing access to cigarettes and environmental
cues to smoking, which in turn will accelerate the
denormalisation of tobacco use3,4.
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The presence and density of tobacco retailers are
associated with the perception of high availability of
cigarettes and ease of purchase5 and with the notion
that smoking is common and acceptable 6. Higher
tobacco outlet density around a neighbourhood or a
school is correlated with higher purchase attempts7,
smoking frequency 8,9, the number of cigarettes
smoked in past 7 days 10, and lifetime smoking 5.
Cigarette retailer density is also a barrier to successful
smoking cessation11 and increases susceptibility to
future smoking among non-smokers7,11,12.
Tobacco retailer density is also associated with
a disparity in smoking prevalence. Higher outlet
density has been observed in areas that are home
to a greater proportion of minority populations, and
in neighbourhoods with lower socioeconomic status
and higher numbers of disadvantaged populations13-17.
Tobacco outlets are more prevalent in areas with more
minors14 and in areas closer to schools17. Policies
that ban sales of tobacco products in areas around
schools18 and the introduction of a retailer licensing
scheme would contribute to a significant reduction
in retailer density19, which in turn may reduce youth
access to cigarettes.
Indonesia is the second largest cigarette market
in the world, with an overall retail volume of 316.1
billion sticks sold per year in 2016 20. Cigarette
retailers in Indonesia are ubiquitous, with most food
stores and small kiosks selling cigarettes. PT HM
Sampoerna, majority owned and operated by Philip
Morris International, and the biggest tobacco company
in Indonesia, distributes their products through
approximately 2.4 million points-of-sale throughout
Indonesia21.
To date, the Indonesian government has adopted
only a small number of WHO recommended
regulations 22 to reduce the demand for tobacco
products and has not endorsed any approaches to
curb tobacco supply beyond the weakly enforced
ban on sales to minors in the national tobacco
control regulation (Peraturan Pemerintah/PP No
109/2012)23. According to the Global Youth Tobacco
Survey (GYTS) 2014, 19.4% of Indonesian junior
high school students (aged 13–15 years) were current
smokers, accounting for 22.4 million students. Almost
two-thirds (64.5%) of the student smokers freely
purchased their cigarettes, and three-quarters (75%)
of them bought them as single sticks. Additionally,

approximately 5.2 million (4.5%) of non-smoking
students were susceptible to future smoking 24.
Smoking prevalence among young people, aged 10–18
years, increased from 7.2% in 2013 to 9.2% in 201825,
moving in the opposite direction of the government’s
target of 5.4% in 2019. The current situation of only
partially adopted and poorly enforced measures is not
enough to control the rising epidemic of tobacco use.
Supply-side policies such as comprehensive tobacco
retailer regulation may help accelerate tobacco control
progress in Indonesia.
Some countries and jurisdictions have adopted
tobacco retailer regulation to help control supply and
to reduce youth access and smoking prevalence26-28.
Assessing the magnitude of cigarette retailing is a
necessary first step towards the adoption of any potential
regulation. Geographical mapping has been applied to
determine the distribution of cigarette retailers and to
evaluate retailer compliance with licensing schemes
and other regulations29,30. Mapping provides the spatial
distribution of retailers, which can serve as practical
evidence for policy development or evaluation following
the implementation of future regulations.
Denpasar is the capital city of Bali Province. Bali
was the first Indonesian province to adopt a provincial
smoke-free regulation in 2011. The government of
the City of Denpasar also enacted a smoke-free law in
201331, and adopted outdoor tobacco advertisement
restrictions in 201532. The smoke-free law implemented
in Denpasar prohibits cigarette sales and promotions
within schools; however, cigarette retailers remain
highly prevalent close to schools33,34. The retail outlets
are adorned with cigarette advertisements33 and visible
pack displays35 that expose children to positive tobacco
images36. To date, there is no registry or mapping of
cigarette retailers available in Denpasar. Mapping
cigarette retailers around schools and neighbourhoods
will provide important information to policymakers
about the ease of access to cigarettes by young
people. This information could then also guide policy
responses needed to reduce both access to cigarettes
and exposure to cigarette ads. Our study aims to assess
the distribution and density of cigarette outlets in
neighbourhoods and to assess the spatial distribution
within proximity to schools in Denpasar. We also
explored the correlation between retailer proximity
to schools and the likelihood of selling cigarettes to
young people and the sale of single cigarettes.
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METHODS
Study setting
The study was conducted in the City of Denpasar in
the period December 2017 – January 2018. Denpasar
is categorised as a ‘big city’ based on its population
size. In 2016, the registered population37 was 893700,
and the population density was approximately 7022
people/km2. Denpasar’s area is 127.78 km2, divided
into four sub-districts with 43 kelurahan/desa
(neighbourhoods), with an average size of 2.97 km2
(range: 0.33–9.71 km2)37. The Kelurahan/desa is the
neighbourhood mapping unit for our study.
In 2017, the total number of schools in Denpasar
was 380, with approximately 158114 students38. We
included all primary, junior and senior high schools
in the mapping. In the Indonesian education system,
primary, junior and senior high school education are
generally held in separate institutions and different
locations. In Denpasar, one junior and one senior high
school operate in the same place, represented by one
coordinate and recorded only once for our mapping,
resulting in a total of 379 school locations.

was observed. The time of observation was between
9 am – 6 pm to match the opening hours of most
retailers. The enumerators filled out an electronic
checklist on Open Data Kit (ODK)35 embedded in
their mobile phone. It included the store name, type of
store, and coordinate location. The global positioning
system (GPS) coordinates were taken with 7 m
precision, which was automatically validated within
the ODK system. KHM cross-checked the coordinates
in the geo-coordinate precision column when the data
were submitted and randomly checked 100 submitted
retailer coordinates using Google Map Street View as a
reliability check of the location and retailer attributes.
For the school coordinates, we retrieved the school
addresses from the Ministry of Education website and
geo-coded these with Geographic Information System
(GIS) to determine the coordinates.

Measures
Retailer density and proximity to schools
All coordinate data were transferred from ODK
to ArcGIS 10.5. We measured retailer density in
neighbourhoods and around schools by the following:
1. Neighbourhood-based measures included number
of retailers/1000 population, number of retailers/
km2, number of retailers/km2 of occupied land
for houses or buildings (excluding areas for
farming and open fields), number of retailers per
kelurahan/desa, and number of retailers within a
certain radius (50, 100, 250 and 500 m) of another
retailer. We also assessed proximity to other outlets,
defined as the distance between a tobacco retailer
and the next closest outlet.
2. School-based measures included the number of
outlets within a 25, 50, 100, 250 and 500 m radius
from the schools and the number of schools with
at least one cigarette outlet within these radii. We
also measured the proximity (distance) of a school
to the closest outlet.
We used the point distance tool on the ArcGIS 10.5
to calculate the distance from a school to the nearest
cigarette retail outlet, distance from one outlet to another,
and the number of retail outlets within each radius.

Data collection procedure
We conducted the study in two stages: 1) Geographical
mapping of cigarette retailers and schools, and 2)
Audit survey with 1000 randomly selected retailers
mapped in the 1st stage, which included observation
of tobacco promotion, digital photo taking and
structured questionnaire survey with the retailers,
described in detail elsewhere35.
Cigarette outlet coordinates were collected by four
pairs of trained enumerators (recent graduates from
the Bachelor of Public Health degree course) after
receiving 1.5 days of in-class and field training. Each
pair was in charge of covering one sub-district and
collecting retailer data by motorbike. We tracked the
enumerators’ routes with My Tracks App to ensure
that they included all areas of the city. We excluded
small alleys with only single motorbike access. We
also excluded bars, hotels and restaurants from the
mapping as these types of retailers usually only sell
primarily to their customers/patrons. Enumerators
submitted their coordinates and the route was tracked
online to data manager (KHM) on a daily basis. The
enumerators identified cigarette retailers by either
seeing a cigarette display, or seeing cigarettes being
purchased, or asking the retailer directly when neither

School characteristics
School characteristics included in the analysis were
school level (primary, junior and senior high school)
and school type (public and private).
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Population density
We calculated population density for each kelurahan/
desa, as the total population divided by the size of
kelurahan/desa in km2. Then, we categorised them
into four equal groups based on the GIS quantile
classification method39 and assigned a colour gradation
for each on the Choropleth map.

cart-type vendors), and village/institution co-op.

Cigarette retailer density in neighbourhoods
Cigarette retailer density in Denpasar was 32.2/
km2 and 4.6/1000 population. Of the 43 kelurahan/
desa, 50% have a tobacco retailer density above
5.2/1000 population and a density of more than
33.9 retailers/km2. When taking into account the
size of the neighbourhood that is only occupied
for housing (excluding farms or fields), half of the
neighbourhoods have more than 50 retailer/km 2
(Table 1). The highest retailer density per population
was observed at Kelurahan Ubung, with 12.6 retailers
per 1000 population (Supplementary File 1). Some
neighbourhoods have an occupied land area less
than 0.5 km2 resulting in a very high retailer density.
For instance, Desa Tegal Kerta, in the sub-district of
Denpasar Barat, has a total area of only 0.33 km2 and
occupied land area of 0.2 km2 with a total population
of 19998 people; this village then has a retailer density
of 5.4/1000 population but an extremely high number
density of 330.3 retailers/km2 and 495.5 retailers/km2
of occupied land size (Supplement File 1).

Retailer selling practices
We linked the coordinate data with the retailer audit
survey data on selling cigarettes to young people and
selling single cigarettes. Cigarette selling practices
were obtained through retailer responses to a face-toface survey conducted during the audit. For the audit
survey, we (NMDK) conducted a reliability check of
25 randomly selected retailers.

Statistical analysis
We conducted a descriptive analysis, including the
proportion of retailer types and the median number of
outlets within a certain radius from schools or another
outlet. We compared the proportion of schools that
had at least one cigarette outlet in each radius
based on school level and type using a chi-squared
test. We examined the retailer behaviour of selling
Table 1. Summary of retailer density measures for all
single cigarettes and selling to young people based
neighbourhoods in Denpasar
on retailer distance from the schools using logistic
Median (IQR)
Min – Max
regression, adjusted for school level, school type, Density measure
5.2 (4.5–6.2)
1.1 – 12.6
and retailer types. For this analysis, variable distance Retailers/1000 population
2
33.9 (24.7–46.6)
6.4 – 330.3
from schools was categorised into four groups: ≤100, Retailers/km
100.1–250, 250.1–500 and >500 m. We created Retailers/km2 occupied land 50.5 (35.0–70.6)
8.7 – 495.5
geographical maps with ArcGIS 10.5 and performed
the statistical analysis using STATA/IC 13.
Retailers are more likely to be present in higher
Ethics approval
numbers in more populated areas, and the presence
The study was approved by the ethics committee of of retailers is also related to road access and the
the University of Sydney, Australia, and Faculty of presences of housing complexes (Figure 1). Retailers
Public Health, Universitas Airlangga, Indonesia.
were found in close proximity to other retailers (Table
2), with two-thirds of the outlets having another
RESULTS
outlet within 50 m and close to 90% within a 100 m
We mapped a total of 4114 cigarette retailers in radius. More than 50% of the retailers had more than
Denpasar. The most common type of retailer was a 3 other retailers within a 100 m radius. A maximum of
kiosk, 3199 (77.8%), which is a small shop, usually 8 and 14 outlets were observed within a 50 m and 100
self-owned, which does not require any special permit m radius, respectively. On average, there were twelve
to establish. Followed by mini markets or convenience other outlets within a 250 m radius and thirty-nine
stores 606 (14.7%) and 309 (7.5%) were other types other outlets within a 500 m radius, with a maximum
of retailers that include wholesalers, supermarkets, of one hundred and thirty-three within 500 m (Table
mobile phone shops, street vendors (non-movable 2).
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Figure 1. Cigarette retailer distribution based on neighbourhood population density

Legend
Retailer
Road
Population density per sq.km
758,63 - 4180,37
4180,371 - 6969,69
6969,691 - 10832
10832,1 - 60600
Projection : Transverse Mercator
Projected Coordinate System :
WGS_1984_UTM_Zone_50S

Table 2. Cigarette retailer density and proximity to other retailers in Denpasar (N=4114)
Distance

Number of retailer outlets having at least
one other tobacco retailer outlet

Number of other outlets around an outlet

n

%

Within 50 m radius

2727

66.3

Within 100 m

3690

89.7

3 (1–4)

0 – 14

Within 250 m

4096

99.6

12 (7–17)

0 – 53

Within 500 m

4113

99.9

39 (25–55)

0 – 133

Tobacco retailer density around schools
Of the 4114 cigarette retailers in Denpasar, 1194
(29.0%) were within a 250 m radius of one or more
schools (Figure 2). From a school perspective, of
the 379 schools in Denpasar, 9.7% have at least one
cigarette retailer within a 25 m radius, two-thirds

Median IQR
1 (0–2)

Min – Max
0–8

(68.6%) within a 100 m radius and almost all schools
(96.8%) have a tobacco retailer within a 250 m. There
is an average of one outlet within a 100 m and nine
outlets within a 250 m radius around schools (Table
3). There is one school (a junior high school) with
44 retailers within a 250 m radius and 111 retailers
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Figure 2. Distribution of cigarette retailers within and outside 250 m radius of schools (inset: a school with 44
outlets within 250 m radius).

Legend
Retailer Within 250m
Retailer Outside 250m
School
School with highest number
of tobacco retailer within
250m
Projection : Transverse Mercator
Projected Coordinate System :
WGS_1984_UTM_Zone_50S

Table 3. Density and proximity cigarette retailer around schools in Denpasar (N=379 )
Distance

Number of schools having at least one
tobacco retailer outlet
n

Within 25 m radius

%
9.8

37

Number of retailers around a school
Median IQR
0 (0–0)

Min – Max
0–3

Within 50 m

120

31.7

0 (0–1)

0–6

Within 100 m

260

68.6

1 (0–3)

0 – 11

Within 250 m

367

96.8

9 (5–14)

0 – 44

Within 500 m

376

99.2

34 (21–49)

0 – 111

73.9 (42.9–114.0)

2.9 – 697.8

Distance to the closest retailer (m)
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Table 4. Presence of at least one cigarette outlet within a certain radius based on the school’s type and level
School characteristics

Number of schools with at least one cigarette outlet within each radius (m)
n (%)
25

50

100

250

500

School level
Primary school (N=239)

31 (13.0)

88 (36.8)

166 (69.5)

230 (96.2)

237 (99.2)

Junior high school (N=69)

4 (5.8)

18 (26.1)

27 (39.1)

66 (95.7)

68 (98.6)

Senior high school (N=71)

2 (2.8)

14 (19.7)

48 (67.6)

71 (100)

71 (100)

p*

0.02

0.01

0.75

0.25

0.62

School type
Public (N=193)

22 (11.4)

68 (35.2)

134 (69.4)

191 (99.5)

193 (100)

Private (N=186)

14 (7.7)

52 (28.0)

126 (67.7)

176 (94.6)

183 (98.4)

p*

0.27

0.13

0.72

<0.01

0.08

*Based on chi-squared test.

Table 5. Retailer behaviour based on its proximity to school
Predictor

Selling to young people
n (%)

AOR* (95% CI)

Selling single stick
p

n (%)

AOR* (95% CI)

p

0.4

231 (67.7)

1.14 (0.71–1.83)

0.59

Distance from school
≤100

(N=144)

87 (60.4)

100.1–250 (N=341)

194 (56.9)

250.1–500 (N=388)

203 (52.3)

0.70 (0.47–1.04)

0.08

228 (58.8)

0.69 (0.44–1.10)

0.12

57 (44.9)

0.53 (0.33–0.87)

0.01

72 (56.7)

0.61 (0.35–1.08)

0.09

>500 m

(N=127)

Ref.

94 (65.2)

0.84 (0.56–1.26)

Ref.

Level of school closest to the retailer
Primary (N=723)

389 (53.8)

Ref.

453 (62.7)

Ref.

Junior high school (N=147)

79 (53.7)

0.88 (0.60–1.30)

0.52

97 (66.0)

1.02 (0.64–1.62)

0.93

Senior high school (N=129)

73 (56.6)

0.94 (0.62–1.43)

0.78

75 (58.1)

0.69 (0.42–1.11)

0.12

Type of school closest to the retailer
Public (N=632)

329 (52.1)

Ref.

Private (N=368)

212 (57.6)

1.29 (0.95–1.74)

438 (54.8)

Ref.

0.1

387 (61.2)

Ref.

238 (63.7)

1.28 (0.90–1.82)

592 (74.0)

Ref.

0.17

Type of retailer
Kiosk (N=800)
Mini market (N=151)

85 (56.3)

1.06 (0.73–1.49)

0.75

23 (15.2)

0.06 (0.04–0.97)

<0.001

Others (N=49)

18 (36.7)

0.47 (0.25–0.84)

0.01

10 (20.4)

0.09 (0.04–0.18)

<0.001

*AOR: adjusted odds ratio. Adjusted for all variables in the models: school distance, school level, school type and retailer type.

Retailer selling practices
Based on the audit survey data of 1000 selected
retailers, 281/485 (57.9%) of the audited retailers
within 250 m of a school admitted selling cigarettes
to young people, and 325/485 (67.0%) said they
sold cigarettes as single sticks (Table 5). Retailers
that were a further distance from schools were less
likely to sell cigarettes to young people, though the
only significant difference was between the retailers
at more than 500 m from school compared to those

within a 500 m radius (Figure 2). The closest cigarette
outlet to a school was only 2.9 m away, and half of the
schools had at least one retail outlet within 73.9 m or
less (Table 3).
Based on school level and type, there is not much
difference in the proportion of schools that have at
least one cigarette outlet within a certain radius.
Primary schools are more likely to have a retail outlet
within a 25 m and 50 m radius, compared to other
school levels (Table 4).
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at a 100 m radius (Table 5). Meanwhile, there was
no significant difference in selling single sticks based
on retailer distance from schools. Retailer type is a
significant predictor of selling single sticks (Table 5),
mini markets (AOR=0.06, p<0.001) and other types of
retailers (AOR=0.09, p<0.001) are much less likely to
sell ‘loosies’ when compared to kiosks. Other retailer
types are also 54% less likely to sell to young people
than kiosks (AOR=0.47, p=0.014).

outlets were observed in the more populated areas
of Denpasar, and most of these retailers were small
self-owned kiosks. Establishing a kiosk business is
extremely easy in Indonesia, as small self-owned
enterprises do not require any type of permit41, nor are
they required to be in a specific location. For example,
a kiosk that sells cigarettes can be opened out of a
home garage. The excessive presence of cigarette
retailers signifies that cigarettes are easy to access and
has been shown to influence young people’s smoking
behaviour9,10,42.
The notion of easy access was further emphasized
by our finding that kiosk retailers are significantly
more likely to sell to young people and to sell single
sticks compared to other retailers. GYTS 2014 showed
that more than half (63.2%) of student smokers aged
13–15 years purchased their cigarettes in a shop or
from a kiosk24. We found a trend that retailers are
less likely to sell cigarettes to young people and to
sell single sticks if further away from schools, but this
was only statistically significant at distances >500 m.
These data show that young people are essentially
able to access cigarettes anywhere, including around
education institutions. Selling cigarettes to young
people is an accepted and common practice in
Indonesia, as evidenced by the lack of enforcement
on the prohibition of selling to young people below
18 years23.
Besides being a sign of easy access, high retailer
density also contributes to high exposure to tobacco
marketing, as tobacco advertising and promotion
(TAPS)33 at point-of-sale is yet to be prohibited in
Denpasar 35, and in most other Indonesian cities.
These environmental factors are significant factors
in the rising smoking prevalence among Indonesian
youth25,43.
Several approaches are available for regulating
tobacco retailer density, including licensing, zoning,
proximity limits, and capping the number of
retailers26-28,44. Tobacco products are acknowledged
as an addictive substance in The Indonesian Health
Law no 36/200945, which should mean that cigarettes
are strictly regulated — similar to alcohol and other
harmful drugs. While alcohol premises must be
licensed46, selling cigarettes is unregulated even in the
face of rising smoking prevalence43,47 and increasing
death toll 48. The discrepancy between cigarette
and alcohol sales regulations may be influenced by

DISCUSSION
Retailers are the public face of the tobacco marketing
and distribution chain. The physical presence of
cigarette outlets is a significant barrier to denormalising
smoking, especially amongst young people where
retail outlets enhance perceived availability6 and
foster exposure to tobacco promotion40. Our study
paints a portrait of cigarette retailer distribution in
an Indonesian city, where cigarette retailing is almost
entirely unregulated. We found a high density of
cigarette outlets within a close distance to schools.
While there was a trend in being less likely to sell
cigarettes to young people based on distance from
schools, this was only significant at the furthest
distance of more than 500 m from schools. Selling
tobacco to youth is commonplace and minimally
discouraged, regardless of where the outlet is located.
In a poorly regulated retailing system such as
Indonesia, we can expect that cigarette retailers are
as ubiquitous as found in the city of Denpasar. The
tobacco retailer density of 4.6 per 1000 people is 20
times higher than the retailer density found in New
South Wales, Australia, at 0.22 per 1000 in 201416,
and also higher compared to the maximum cap of
3.5 per 1000 adopted in China, a nation with a stateowned tobacco company monopoly29.
Our findings highlight the high availability
of cigarette retailers around schools and in
neighbourhoods. Cigarette retailers were found as
close as 2.9 m from schools, and around 10% of the
schools had at least one retailer within a 25 m radius.
Proximity to primary schools was highest, and this
may be because these schools are usually closer to
neighbourhood living areas compared to other school
levels. Primary school students are also vulnerable to
smoking, with 19.8% of Indonesian student smokers
starting to smoke before they are 10 years old24.
Unsurprisingly, a higher number of cigarette
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religious prohibitions on drinking alcohol and the
more immediate social effects of alcohol consumption.
Investigating if alcohol licensing procedures and
rationale could be applied to cigarette retailing
warrants further examination.
The introduction of a tobacco-licensing scheme,
that includes a permit fee, could reduce cigarette
retailers by up to one-third19. Licensing would also
benefit local governments by providing a source
of funds to support improved monitoring and
enforcement of tobacco retailing laws49. The impact
of a licensing system could be even more significant in
Indonesia, where nearly 80% of tobacco retailers are
small, low-revenue kiosks. These small, low volume,
retailers may be more likely to opt out of cigarette
retailing in order to avoid licensing procedures and
fees. Tobacco company incentives may be offered to
try and counter this effect50,51, but there is currently
no available evidence on Indonesian small retailer
reliance on cigarette sales. A UK study reported
almost 90% of tobacco retailers in the disadvantaged
areas of Newcastle and London reported a low-profit
margin from selling cigarettes but perceived a high
reliance on cigarette sales as customers who bought
cigarettes were also buying other products52.
A licensing scheme could be paired with the
adoption of a retail zoning scheme, such as prohibiting
cigarette retailers around educational institutions44.
Zoning is also a possible stand-alone option if
establishing a licensing scheme in Indonesia is too
premature or complicated. Zoning may also be a
more feasible approach in the Indonesian system of
decentralised government. Sub-national governments
have the authority to introduce retailer zoning as
part of city planning 53,54. The adoption of zoning
regulations aligns with existing smoke-free bylaws
and the establishment of child-friendly cities. There
are several variations on the distance to tobacco
retailer prohibitions around schools, such as within
100 yards (90 m) in India28, within 100 m in China26,
and within 500 feet (152.4 m) in San Francisco27.
Based on our findings, adopting a 500 m zoning in
Denpasar may deliver the greatest impact, but the
adoption of an at least 100 m radius will likely reduce
youth exposure to cigarette marketing.
A further regulatory approach is to decrease retailer
density by limiting proximity between retailers and
capping the maximum number of retailers in a

particular jurisdiction44. These approaches (zoning and
capping) are usually attached to a licensing scheme for
current and new cigarette retailers. San Francisco has
adopted such comprehensive measures that include
capping the total number of retailers per supervisorial
district to 45, prohibiting cigarette retailing within 500
feet of schools and within 500 feet of another retailer,
and denying permits for new tobacco retailers27.
These retailing regulatory frameworks to control
the supply side of tobacco consumption could be
another way to complement existing tobacco control
measures in Indonesia. Adopting proven demand
reduction measures, including raising cigarette taxes,
must also remain a national priority55. Despite slow
progress at the national level, some sub-national
governments have demonstrated support for tobacco
control initiatives through the adoption of smoke-free
public places56, limited TAPS bans, and tobacco display
bans at retail57-59. Measures to regulate retailers could
be a next step for cities/districts with more advanced
tobacco control policies already in place.

Limitations
To our knowledge, this is the first paper to map
cigarette retailer distribution in an unregulated
setting. However, our study has some limitations.
First, our estimate is likely to be lower than the actual
number of outlets, as we excluded hotels, restaurants
and bars from the study. Cigarette purchases in these
other venues are likely limited to patrons and do
not reflect general public access. Second, although
we found a higher number of retailers in the more
populated areas, unfortunately, we were unable
to show the disparity of retailer density based on
socioeconomic status due to limited available data.
Third, the geographical mapping unit was only
available at kelurahan/desa level, which may not be
the best unit to show differences in density since it
is a large area with a relatively wide socioeconomic
variation. This lack of availability of quality secondary
data is a common challenge for researchers in lowand middle-income settings.
CONCLUSIONS
Our findings suggest that cigarettes are highly
available and accessible by young Indonesians both
in their neighbourhoods and in areas around schools.
Regulating cigarette retailers is another pillar of
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effective tobacco control that should be implemented
by the Indonesian government, alongside other
proven demand reduction measures. For some cities/
districts with more progress in regulating smoke-free
areas and TAPS bans, this measure could be the next
stage in strengthening tobacco control. Enforcing the
prohibition of selling tobacco to minors must also be
a priority. Further studies should examine smoking
behaviour in connection to retailer density around
schools and in neighbourhoods, retailer reliance
on income from cigarette selling, and retailer and
stakeholder perspectives on strengthening retail
regulation. We also recommend replication of similar
mapping studies in other Indonesian cities to build
stronger evidence for policy adoption.

10. Scully M, McCarthy M, Zacher M, Warne C, Wakefield M,
White V. Density of tobacco retail outlets near schools
and smoking behaviour among secondary school students.
Aust N Z J of Public Health. 2013;37(6):574-578.
doi:10.1111/1753-6405.12147
11. Mennis J, Mason M, Way T, Zaharakis N. The role of
tobacco outlet density in a smoking cessation intervention
for urban youth. Health Place. 2016;38:39-47.
doi:10.1016/j.healthplace.2015.12.008
12. Chan WC, Leatherdale ST. Tobacco retailer density
surrounding schools and youth smoking behaviour: A
multi-level analysis. Tob Induc Dis. 2011;9(July):9.
doi:10.1186/1617-9625-9-9
13. Lee JGL, Sun DL, Schleicher NM, Ribisl KM, Luke DA,
Henriksen L. Inequalities in tobacco outlet density by
race, ethnicity and socioeconomic status, 2012, USA:
results from the ASPiRE Study. J Epidemiol Community
Health. 2017;71(5):487. doi:10.1136/jech-2016-208475
14. Loomis BR, Kim AE, Goetz JL, Juster HR. Density
of tobacco retailers and its association with
sociodemographic characteristics of communities
across New York. Public Health. 2013;127(4):333-338.
doi:10.1016/j.puhe.2013.01.013
15. Rodriguez D, Carlos H, Adachi-Mejia A, Berke E, Sargent
J. Predictors of tobacco outlet density nationwide: a
geographic analysis. Tob Control. 2013;22(5):349.
doi:10.1136/tobaccocontrol-2011-050120
16. Kite J, Rissel C, Greenaway M, Willliams K. Tobacco
outlet density and social disadvantage in New South
Wales, Australia. Tob Control. 2014;23(2):181.
doi:10.1136/tobaccocontrol-2012-050648
17. Marashi-Pour S, Cretikos M, Lyons C, Rose N, Jalaludin
B, Smith J. The association between the density of retail
tobacco outlets, individual smoking status, neighbourhood
socioeconomic status and school locations in New
South Wales, Australia. Spat Spatiotemporal Epidemiol.
2015;12:1-7. doi:10.1016/j.sste.2014.09.001
18. Ribisl K, Luke D, Bohannon D, Sorg A, Moreland-Russell
S. Reducing Disparities in Tobacco Retailer Density by
Banning Tobacco Product Sales Near Schools. Nicotine
Tob Res. 2017;19(2):239-244. doi:10.1093/ntr/ntw185
19. Coxe N, Webber W, Burkhart J, et al. Use of tobacco
retail permitting to reduce youth access and exposure
to tobacco in Santa Clara County, California. Prev Med.
2014;67:S46-S50. doi:10.1016/j.ypmed.2014.01.023
20. Campaign for Tobacco-Free Kids. The global cigarette
industry. https://www.tobaccofreekids.org/assets/global/
pdfs/en/Global_Cigarette_Industry_pdf.pdf. Published
August, 2018. Accessed May 2, 2019.
21. PT HM Sampoerna Tbk. Annual Report 2015. Jakarta:
2015; PT HM Sampoerna Tbk. https://www.pmi.com/
resources/docs/default-source/sampoerna-marketdocuments/annual-reports/laporan-tahunan-2015.
pdf?sfvrsn=19ce7bb4_2. Accessed May 2, 2019.
22. World Health Organization. Tobacco Free Initiative (TFI):

REFERENCES
1. Freeman B, Burton S. Tobacco retail density: still the new
frontier in tobacco control. Med J Aust. 2018;208(5):203204. doi:10.5694/mja17.01239
2. Cohen JE, Anglin L. Outlet density: a new frontier
for tobacco control. Addiction. 2009;104(1):2-3.
doi:10.1111/j.1360-0443.2008.02389.x
3. Henriksen L. The retail environment for tobacco: a
barometer of progress towards the endgame. Tob Control.
2015;24:e1-e2. doi:10.1136/tobaccocontrol-2014-051884
4. Gartner C and McNeill ANN. Options for global
tobacco control beyond the Framework Convention
in Tobacco Control. Addiction. 2009;105(1):1-3.
doi:10.1111/j.1360-0443.2009.02720.x
5. Lipperman-Kreda S, Grube J, Friend K, Mair C. Tobacco
outlet density, retailer cigarette sales without ID checks
and enforcement of underage tobacco laws: associations
with youths’ cigarette smoking and beliefs. Addiction.
2016;111(3):525-532. doi:10.1111/add.13179
6. Schleicher NC, Johnson T, Fortmann S, Henriksen L.
Tobacco outlet density near home and school: Associations
with smoking and norms among US teens. Prev Med.
2016;91:287-293. doi:10.1016/j.ypmed.2016.08.027
7. Marsh L, Ajmal A, McGee R, Robertson L, Cameron C,
Doscher C. Tobacco retail outlet density and risk of youth
smoking in New Zealand. Tob Control. 2016;25(e2):e71-e74.
doi:10.1136/tobaccocontrol-2015-052512
8. Lipperman-Kreda S, Mair C, Grube J, Friend K,
Jackson P, Watson D. Density and Proximity of Tobacco
Outlets to Homes and Schools: Relations with Youth
Cigarette Smoking. Prev Sci. 2014;15(5):738-744.
doi:10.1007/s11121-013-0442-2
9. Leatherdale ST, Strath JM. Tobacco retailer density
surrounding schools and cigarette access behaviors
among underage smoking students. Ann Behav Med.
2007;33(1):105-111. doi:10.1207/s15324796abm3301_12

Tob. Induc. Dis. 2019;17(July):55
https://doi.org/10.18332/tid/110004

10

Tobacco Induced Diseases

Research Paper

23.

24.

25.

26.

27.
28.

29.
30.

31.

32.

33.

34.

MPOWER. https://www.who.int/tobacco/mpower/en/.
Accessed April 15, 2019.
Pemerintah Republik Indonesia. Peraturan Pemerintah
Republik Indonesia No 109 Tahun 2012. Pengamanan
Bahan Yang Mengandung Zat Adiktif Berupa Produk
Tembakau Bagi Kesehatan. Jakarta: Pemerintah
Republik Indonesia; 2012. https://sipuu.setkab.go.id/
PUUdoc/173643/PP1092012.pdf. Accessed May 2, 2019.
World Health Organisation, Regional Office for SouthEast Asia. Global Youth Tobacco Survey (GYTS).
Indonesia Report, 2014. New Delhi: WHO-SEARO; 2015.
http://www.searo.who.int/tobacco/documents/ino_gyts_
report_2014.pdf. Accessed May 2, 2019.
Kementerian Kesehatan Republik Indonesia. Hasil
Utama Riskesdas 2018. Jakarta: Badan Penelitian
dan Pengembangan Kesehatan; 2018. http://www.
depkes.go.id/resources/download/info-terkini/hasilriskesdas-2018.pdf. Accessed May 2, 2019.
Wang L, Lu B, Wewers M, Foraker R, Xie M,
Ferketich A. Are retailers compliant with zoning
regulations that ban tobacco sales near schools in
Changsha, China? Tob Control. 2017;26(4):446-451.
doi:10.1136/tobaccocontrol-2015-052787
San Fransisco Tobacco-Free. Tobacco Density. http://
sanfranciscotobaccofreeproject.org/density/. Updated
June, 2016. Accessed March 15, 2018.
Ministry of Law and Justice of India. The cigarettes and
other tobacco products (Prohibition of advertisement and
regulation of trade and commerce, production, supply
and distribution) Act, 2003. Act No 34 of 2003. https://
indiacode.nic.in/bitstream/123456789/2053/1/200334.
pdf. Published 2003. Accessed May 2, 2019.
Gong T, Lv J, Liu Q, Ren Y, Li L, Kawachi I. Audit of
tobacco retail outlets in Hangzhou, China. Tob. Control.
2013;22(4):245. doi:10.1136/tobaccocontrol-2011-050038
Valiente R, Sureda X, Bilal U, at al. Regulating the local
availability of tobacco retailing in Madrid, Spain: a GIS
study to evaluate compliance. Tob Control. 2018;28.
doi:10.1136/tobaccocontrol-2018-054269
Walikota Denpasar. Peraturan Daerah Kota Denpasar
Nomor 7 Tahun 2013. Tentang Kawasan Tanpa Rokok.
Denpasar: 2013. https://peraturan.bpk.go.id/Home/
Details/20257/perda-kota-denpasar-no-7-tahun-2013.
Accessed May 2, 2019.
Walikota Denpasar. Peraturan Walikota Denpasar No
14 Tahun 2013. Penundaan Sementara Pemberian Izin
Reklame di Kota Denpasar. http://perijinan.denpasarkota.
go.id/peraturan/file_peraturan/perwali14th2013.pdf.
Accessed May 2, 2019.
Sebayang S, Dewi D, Lailiyah S, Ahsan A. Mixed-methods
evaluation of a ban on tobacco advertising and promotion
in Banyuwangi District, Indonesia. Tob Control. 2018.
doi:10.1136/tobaccocontrol-2018-054443
Lentera Anak Indonesia (LAI), Smoke Free Agent (SFA),
Yayasan Pengembangan Media Anak (YPMA). Serangan

35.

36.
37.

38.

39.
40.

41.

42.

43.

44.
45.

46.

47.

Iklan Rokok di Sekitar Sekolah. Jakarta: Lentera Anak
Indonesia (LAI), Smoke Free Agent (SFA),Yayasan
Pengembangan Media Anak (YPMA); 2015.
Astuti PAS, Kurniasari N, Mulyawan K, Sebayang S,
Freeman B. From glass boxes to social media engagement:
an audit of tobacco retail marketing in Indonesia. Tob
Control. 2019. doi:10.1136/tobaccocontrol-2018-054833.
Donovan RJ, Jancey J, Jones S. Tobacco point of sale
advertising increases positive brand user imagery. Tob
Control. 2002;11(3):191-194. doi:10.1136/tc.11.3.191
Badan Pusat Statistik Kota Denpasar. Statistik Daerah
Kota Denpasar 2017. Denpasar: 2017. https://
denpasarkota.bps.go.id/publication/2017/12/29/
f027b0fed0089573b43006b8/statistik-daerah-kotadenpasar-2017.html. Accessed May 2, 2019.
Kementerian Pendidikan dan Kebudayaan. Data Referensi
Kementerian Pendidikan dan Kebudayaan. Jumlah data
peserta didik per Kabupaten/Kota: Kota Denpasar.
http://referensi.data.kemdikbud.go.id/pd_index.
php?kode=226000&level=2. Accessed February 12, 2018.
Open Data Kit. ODK Tools [computer program]. https://
opendatakit.org. Accessed November 15, 2017.
ArcGis Desktop 10.5. Data classification method. http://
desktop.arcgis.com/en/arcmap/10.3/map/workingwith-layers/classifying-numerical-fields-for-graduatedsymbols.htm. Accessed January 12, 2019.
Henriksen L, Schleicher N, Feighery E, Fortmann S.
A Longitudinal Study of Exposure to Retail Cigarette
Advertising and Smoking Initiation. Pediatrics.
2010;126(2):232. doi:10.1542/peds.2009-3021
Kementerian Perdagangan Republik Indonesia.
Peraturan Menteri Perdagangan Republik Indonesia
Nomor: 46/M-DAG/PER/9/2009 Tentang Perubahan
atas Peratuan Menteri Perdagangan Republik Indonesia
Nomor 36/M-DAG/PER/9/2007 Tentang Penerbitan
Surat Izin Usaha Perdagangan. Jakarta: Kementerian
Perdagangan Republik Indonesia; 2009.
Finan LJ, Lipperman-Kreda S, Abadi M, et al.
Tobacco outlet density and adolescents’ cigarette
smoking: a meta-analysis. Tobacco Control. 2018.
doi:10.1136/tobaccocontrol-2017-054065.
Tan Y, Dorotheo U. The Tobacco Control Atlas. ASEAN
Region. 3rd ed. Bangkok, Thailand; Southeast Asia
Tobacco Control Alliance (SEATCA); 2016.
Ackerman A, Etow A, Bartel S, Ribisl K. Reducing the
Density and Number of Tobacco Retailers: Policy Solutions
and Legal Issues. Nicotine Tob Res. 2017;19(2):133-140.
doi:10.1093/ntr/ntw124
Pemerintah Indonesia. Nomor 36 tahun 2009 tentang
kesehaltan. http://www.depkes.go.id/resources/
download/general/UU%20Nomor%2036%20Tahun2%20
009%20tentang%20Kesehatan.pdf. Accessed May 2, 2019.
Pe m e r i n t a h R e p u b l i k I n d o n e s i a . Pe r a t u r a n
Presiden Republik Indonesia No. 74 Tahun 2013
tentang Pengendalian dan Pengawasan Minuman

Tob. Induc. Dis. 2019;17(July):55
https://doi.org/10.18332/tid/110004

11

Tobacco Induced Diseases

Research Paper

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

Beralkohol. Jakarta: 2013. https://sipuu.setkab.go.id/
PUUdoc/173959/Perpres0742013.pdf. Accessed May 2,
2019.
Badan Penelitian dan Pengembangan-Kementerian
Kesehatan Republik Indonesia. Riset Kesehatan Dasar:
Riskesdas 2013. Jakarta: Kementerian Kesehatan
Republik Indonesia; 2013. http://www.depkes.go.id/
resources/download/general/Hasil%20Riskesdas%20
2013.pdf. Accessed May 2, 2019.
American Cancer Society, Vital Strategies. The Tobacco
Atlas. Indonesia. https://tobaccoatlas.org/wp-content/
uploads/pdf/indonesia-country-facts.pdf. Accessed May
22, 2018.
Wooten H, McLaughlin Ian, Chen L, Fry C, Mongeon
C, Graff S. Zoning and Licensing to regulate the retail
environment and achieve public health goals. Duke
Forum For Law and Social Change. 2013;5:70-88.
Southeast Asia Tobacco Control Alliance. Indonesia:
Tobacco industry merges retailer incentives with brand
promotions. https://tobaccowatch.seatca.org/index.
php/2017/07/28/indonesia-tobacco-industry-mergesretailer-incentives-with-brand-promotions/. Published
July 28, 2017. Accessed June 1, 2018.
Batu SL. Big tobacco woos small shops. The Jakarta
Post. July 25, 2017. https://www.thejakartapost.com/
news/2017/07/25/big-tobacco-woos-small-shops.html.
Accessed May 2, 2019.
Hitchman S, Calder R, Rooke C, McNeill A. Small Retailers’
Tobacco Sales and Profit Margins in Two Disadvantaged
Areas of England. AIMS Public Health. 2016;3(1):110115. doi:10.3934/publichealth.2016.1.110
Presiden Republik Indonesia. Peraturan Presiden
Republik Indonesia No 112 Tahun 2007 Tentang
Penataan dan Pembinaan Pasar Tradisional, Pusat
Perbelanjaan dan Toko Modern. https://sipuu.setkab.
go.id/PUUdoc/16245/PERPRES%20NO%20112%20
TH%202007.pdf. Accessed May 2, 2019.
Pemerintah Republik Indonesia. Undang-Undang
Republik Indonesia No 26 Tahun 2007 tentang Penataan
Ruang. https://sipuu.setkab.go.id/PUUdoc/16321/UU26-2007.pdf. Accessed May 2, 2019.
World Health Organization. Tobacco Free Initiative (TFI).
Taxation. https://www.who.int/tobacco/economics/
taxation/en/. Accessed May 28, 2019.
Kementerian Kesehatan Republik Indonesia. MENKES:
Apresiasi Tinggi Bagi Daerah Yang Mengimplementasikan
KTR dengan baik. http://www.depkes.go.id/pdf.
php?id=18060400004. Published May 31, 2018. Accessed
May 29 2019.
Zebua DJ. Pemkab Kulon Progo Semakin Perketat Iklan
Rokok di Dalam Toko. https://regional.kompas.com/
read/2018/12/04/11535321/pemkab-kulon-progosemakin-perketat-iklan-rokok-di-dalam-toko. Published
December 4, 2018. Accessed May 29, 2019.
Nurdiansyah R. Pemkot Depok Larang Display

Rokok. https://www.republika.co.id/berita/nasional/
jabodetabek-nasional/18/11/02/phjntl384-pemkotdepok-larang-display-rokok. Published November 2,
2018. Accessed May 29, 2019.
60. Redaksilensa. Kota Bogor Pertama di Indonesia Yang
Larang Display Produk Rokok. https://www.lensaonline.
com/kota-bogor-pertama-di-indonesia-yang-larangdisplay-produk-rokok/. Published May 5, 2018. Accessed
May 29, 2019.

ACKNOWLEDGEMENTS
The authors thank R. Rosemary and A.W. Prastyani for their support
throughout the project, and the enumerators for their valuable
contribution to the study. We also thank the reviewers for their
thoughtful review of our paper.
CONFLICTS OF INTEREST
All the authors have completed and submitted an ICMJE form for
disclosure of potential conflicts of interest and they declare that they
have no competing interests, financial or otherwise, related to the
current work. All the authors report grants from Australia Indonesia
Centre, during the conduct of the study. P.A.S. Astuti, K.H. Mulyawan,
N.D. Kurniasari and B. Freeman report also grants from the Australian
Commonwealth Government, during the conduct of the study. P.A.S.
Astuti reports grants from Indonesia Endowment Fund for Education
(LPDP), and other from the Australia Indonesia Centre, outside the
submitted work. B. Freeman reports personal fees from WHO, grants
from Australia Department of Health, from the NSW Department of
Health, from the Cancer Institute NSW, and from NHMRC Australia,
and personal fees from the Asian Center for WTO & International
Health Law and Policy, National Taiwan University, College of Law, and
from Department of Health of The Government of Hong Kong Special
Administrative Region, outside the submitted work.
FUNDING
The study was funded by Australia Indonesia Centre (AIC)-Health
Cluster and the support of Australian Commonwealth Government.
P.A.S. Astuti received an Indonesia Endowment Fund for Education
(LPDP) scholarship for her PhD.
PROVENANCE AND PEER REVIEW
Not commissioned; externally peer reviewed.

Tob. Induc. Dis. 2019;17(July):55
https://doi.org/10.18332/tid/110004

12

