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RESEARCH ARTICLE

Junk food, sugary drinks and XL portion sizes: advertising on
convenience stores near primary schools in Tāmaki Makaurau
Auckland, Aotearoa New Zealand
Amanda Brien a, Stephanie Wub, Shreya Maharajb, Selda Menesesc, Lina Yousifc,
Hari Nasimhamd, Melody Smith d and Victoria Egli d

aHealthy Auckland Together, Auckland Regional Public Health Service, Auckland, New Zealand; bSchool of
Population Health, The University of Auckland, Auckland, New Zealand; cDepartment of Nutrition and
Dietetics, The University of Auckland, Auckland, New Zealand; dSchool of Nursing, The University of
Auckland, Auckland, New Zealand

ABSTRACT
There are no government policies in Aotearoa, New Zealand (NZ)
sufficient to protect children from unhealthy food and beverage
marketing. Repeated exposure to advertising can have long-term
impacts on children’s dietary preferences, ultimately increasing the
risk of non-communicable diseases in adulthood. An important
food environment for children is the area around their school. This
study aims to describe outdoor food and beverage advertising on
convenience stores within 500 m of all primary schools (n = 371)
within the Auckland region. Images of advertisements were
captured from Google Street View. A total of 3693 advertisements
were collected from 296 stores. The majority (n = 2628, 78.2%) of
advertisements were classified as marketing to children.
Convenience stores in areas surrounding low decile schools (n =
1170, 51.8%) had twice as many advertisements than areas around
medium (n = 561, 24.8%) or high (n = 529, 23.4%) decile schools.
Approximately half (n = 1863, 50.5%) of advertisements were for
unhealthy food or beverages, and less than ten percent (n = 350,
9.4%) were for healthy products. These findings highlight the need
for policies to reduce children’s exposure to unhealthy advertising
in their school food environment.
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Introduction

Children’s eating behaviours are influenced by their food environment (Scaglioni et al.
2018). Exposure to unhealthy food and beverage advertising is likely to have negative
impacts on a child’s diet and related health outcomes (Cairns et al. 2013; Egli et al.
2020; Sadeghirad et al. 2016). Unhealthy food and beverages are typically characterised
by having a high fat, sodium and/or sugar content (Ministry of Health 2020; World
Health Organization 2019). Exposure of unhealthy food and beverage advertising to
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children has a negative influence on their dietary choices and intake, purchase behaviour
and diet-related health (Cairns et al. 2013; Sadeghirad et al. 2016). Children require nutri-
ent dense foods to ensure optimal growth and development.

In 2015, the World Health Organization (WHO) Regional Office for Europe devel-
oped a nutrient profile model, proposing restrictions for the marketing of food to chil-
dren. WHO recommends no marketing at all to children in the following categories:
chocolate and confectionery; cakes, sweet biscuits and pastries; juices; energy drinks or
edible ices (World Health Organization 2015). Yet in Aotearoa, New Zealand (hereafter,
NZ) industry-led policies do little to protect children from repeated exposure of adver-
tising for unhealthy food and drink in the neighborhoods in which they live, play and go
to school.

Children’s food environments in NZ

In NZ, children are exposed to more than twice the amount of advertising for unhealthy
food and beverages than healthy products (Signal et al. 2017). Research has shown that
children are more likely to be influenced by promotions and the persuasive tools used by
food and beverage companies compared with adults (Kunkel et al. 2004; Lapierre et al.
2017). Children in NZ frequent places like parks and shops (Signal et al. 2017). which
are traditionally located in close proximity to schools (Egli et al. 2019; Witten et al.
2003) and also have a high density of unhealthy food outlets and advertising nearby
(Egli et al. 2019).

Dairies, a type of convenience store, are iconic to the urban and suburban NZ land-
scape. These small shops originated in the early 1900s as ‘dairy produce sellers’ providing
milk, cream, cheese, butter and eggs. In 1945, the 40-hour working week was introduced,
and meant grocers could not open outside of these hours. However, dairies were exempt
and able to trade after-hours and on Saturdays, so they expanded their product range to
include general groceries and became an essential part of neighborhoods. Subsequent
regulation changes enabled weekend and after-hours trading for supermarkets and
petrol stations, meaning increased competition for neighborhood dairies (Parkes
2020). As a result, many dairies no longer sell fresh produce and instead opt for products
with a longer shelf life and those that are likely to attract passers-by. It is still true that
dairies commonly sell household staples like milk and bread, but they are also renowned
for selling lollies, chips, fizzy drinks and tobacco products (Parkes 2020).

A recent study highlighted that convenience stores are a key source of unhealthy food
and beverages for NZ children (McKerchar et al. 2020). Unhealthy products dominated
in-store promotions in terms of price offers, packaging, signage and accessibility to chil-
dren (McKerchar et al. 2020). Marketing on the exterior of stores reflects in-store
offerings, with sugary drink and ice-cream branding being commonplace. Food and bev-
erage companies often cover the costs of painting convenience store exteriors in their
branding (discussion between dairy owner and A.B, 2018).

Tāmaki Makaurau Auckland (hereafter Auckland) is NZ’s largest city, home to a third
of the nation’s children and young people (Auckland Council 2021a). On average, in NZ,
there are 2.4 convenience stores and takeaway outlets within a 500 m radius of urban
schools, with a greater concentration near the most deprived schools (Mackay et al.
2018). Nationwide and in Auckland, there are significantly more unhealthy food
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outlets in the most deprived areas (Vandevijvere et al. 2016). Even while waiting to catch
the bus to and from school, children are exposed to unhealthy food and beverage adver-
tising (Huang et al. 2019). Overall evidence suggests NZ children are exposed to high
levels of unhealthy food outlets and advertising, and inequities exist with greater
exposure in neighborhoods with greater socio-economic deprivation.

According to the United Nations, all children should have access to a healthy food
environment and governments should prohibit all unhealthy food and beverage adver-
tisements that children are likely to view (Lobstein et al. 2015). Despite being one of
the first countries to ratify the United Nations Convention on the Rights of the Child
(Unicef 1989), NZ has a long way to go to ensure all children live, play and go to
school in healthy food environment.

Policies on advertising food and drink to children in NZ

There are several industry-led policies and bylaws that exist in relation to advertising
unhealthy products to children in NZ, however, these are largely voluntary, ambiguously
worded and poorly enforced.

In NZ, the Advertising Standards Authority (ASA) Children and Young People’s Adver-
tising Code states that ‘occasional food and beverage marketing should not target children
and or be placed in areas where children are likely to frequent’ (Advertising StandardsAuth-
ority 2021). TheASAdefines ‘occasional food andbeverage’products as beinghigh in fat, salt
or sugar and intended for occasional consumption or having aHealth Star Rating of less than
3.5 out of five (Advertising Standards Authority 2021). The ASA’s definition of ‘occasional
food and beverage’ is also problematic. The definition is based on a Food and Beverage
Classification System Nutrient Framework for Schools from 2016, which was intended to
guide food provision in school settings, not specifically for advertising to children. The
Health Star Rating system has also received recent criticism and

has been assessed as ineffective due to its generally low uptake and bias to products
with higher scores (Hamlin and McNeill 2016; Jones et al. 2019).

The ASA system requires the public to make a complaint about each instance of a
breach of the code before any investigation and subsequent action occurs. Due to the
lack of key term definitions, the wording of the code is subjective, ambiguous and
open to wide interpretation. Research into the ASA complaints process from 2017 to
2019 found that only one complaint was upheld against the Children and Young
People’s Code despite 16 complaints proceeding to the assessment stage (Sing et al. 2020).

A food industry body, the Out of Home Media Association Aotearoa (OOHMAA),
has a best practice placement recommendation stating ‘members will not advertise
Occasional Food and Beverage Products within a 300-m sightline of the main entrance
to a Primary or Intermediate school’ (Out of Home Media Association Aotearoa n.d.).
However, there are many problems with this recommendation. Joining the OOHMAA
is voluntary for businesses and the policy specifically excludes ‘on-premise advertising’
or ‘public transport advertising’. It does not define ‘on premise advertising’, and it is
unclear if this includes advertising on the exterior of buildings, portable signage
placed on public land but owned by the premise or only advertising that is seen upon
entering the store. There is also no penalty or enforcement for companies that do not
adhere to this policy.
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Auckland Transport and Auckland Council jointly developed Signage Bylaw legis-
lation in 2015 to ensure that publicly visible signage is safe and does not cause a nuisance
(Auckland Council 2015). The bylaw outlines requirements for signage types and uses, as
well as enforcement and penalties for breaches. Under the safety and maintenance
section, the bylaw states ‘publicly visible signage must not create a risk to public
health or safety’, but it does not provide further detail or state what enforcement
action will be taken. In May 2021, Auckland Transport updated their Advertising
Policy, adding a new standard to have ‘no advertisement of high saturated fat, salt or
sugar products within 300 metres of a primary [junior] or intermediate [middle/junior
high] school’ (Auckland Transport 2021). No details are provided for penalties of not
adhering to this policy. The policy also states the organisation continues to support
and endorse ‘industry self-regulation’ (Auckland Transport 2021).

In 2018, the Food Industry Taskforce released a report to the New Zealand Govern-
ment outlining 51 ways that manufacturers and retailers could address factors contribut-
ing to obesity (The Food Industry Taskforce 2018). Recommendation 35 describes setting
a distance from primary and intermediate schools for convenience store branding of pro-
ducts high in fat, sodium and sugar. A discussion and decision was due by December
2019, yet at the point of writing (August 2021), no discussion has occurred, and no
decision has been confirmed.

It was in this context of ineffective policies to ensure healthy food environments for chil-
dren in NZ that this study was undertaken. Currently, there is little known about branding
on convenience stores located near schools in NZ, their role in the food environment or
compliance with Auckland Council’s Signage Bylaw. This study aims to describe the
outdoor advertising children are exposed to at their local convenience store by capturing,
classifying and examining outdoor advertising on convenience stores within a 500 m road
network boundary of all primary schools within the Auckland region.

Methods and materials

This cross-sectional study investigates outdoor advertisements on the exterior of conven-
ience stores within walking distance (500 m) of primary schools in the Auckland region.
This boundary is measured by mapping out road and walking path networks, not ‘as the
crow flies’. Previous studies have identified 500 m to be a walkable distance for school-
aged children (Mavoa 2015; Schoeppe et al. 2016). The online Google Street View (GSV)
tool was used to collect data as well as a physical ground-truthing exercise. All types of
advertisements, food and non-food items, were documented and classified according to a
predefined set of criteria.

All 371 ‘contributing’ (years one to six) and ‘full’ (years one to eight) primary schools
in Auckland were included in this study. Details of their respective decile, residential
zone, Walk Score® and Transit Score® were collected and analysed.

School decile

School decile ratings measure the socio-economic position of the student community
when compared to the rest of the country (Ministry of Education 2019). Decile ratings
range between one and ten, with lower deciles representing a greater proportion of
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students from more socio-economically disadvantaged communities (Ministry of Edu-
cation 2019). In this study, school deciles were grouped into three categories: low (1–
3), medium (4–7) and high (8–10) decile.

Residential zone

The Auckland Unitary Plan sets out different zones to determine how land can be used,
developed or protected (Auckland Council 2021b). Residential zones were recorded to
indicate the type of neighborhood (i.e. urban, suburban or rural) each school was
located within.

Transit Score® and Walk Score®

Proxy measures were used to determine public transport access and walkability for each
school. A Transit Score® describes the usefulness of public transport, with lower scores
indicating minimal options and higher scores correlating with convenient public trans-
port. The pedestrian friendliness of an area can be measured with Walk Score®, with
lower scores meaning little access to amenities therefore car dependence and higher
scores indicating errands can be accomplished on foot (Walk Score 2020). Scores were
calculated for each school using an online tool.

Unhealthy advertisement coverage

A standardised approach was used to classify the proportion of ‘low’, ‘medium’ or ‘high’
unhealthy food and/or beverage advertising coverage on any given store. This was in
relation to the total number of advertisements on the store. The data collection protocol
(Appendix A) provides a visual guide and step by step instructions on this classification.

Data collection

Previous work in Auckland (Egli et al. 2019; Huang et al. 2020) informed the data collec-
tion protocol (See Appendix A) which describes the use of GSV, convenience store eli-
gibility and advertisement classification.

Researchers systematically worked through a list of the schools meeting inclusion cri-
teria. Using GSV, researchers virtually travelled all roads within the 500 m street network
boundary from the main entrance of each school to identify convenience stores within
this distance to collect data. All examples of advertising outside of these stores were cap-
tured using the snipping tool, labelled and saved in a secure folder on Google Drive. Each
image was analysed, coded and data entered in a Google Sheet.

The co-principal investigators, a registered nutritionist and expert in health pro-
motion (AB) and the public health researcher who pioneered the use of GSV to
measure children’s exposure to healthy/unhealthy food and beverage advertising (VE)
were available to clarify any coding uncertainties with the researchers responsible for
data collection.
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Researcher training

The co-principal investigators provided comprehensive training on how to apply the data
protocol (Appendix A) for all researchers. This included the use of GSV to manoeuvre
along streets to virtually travel a 500mdistance from themain school entrance; identifying
convenience stores within the study criteria; capturing images and coding advertisement
types; storing data correctly; and classifying the overall coverage of advertising on stores.

Initially researchers were assigned 10 schools to independently assess against the data
protocol. A random ten percent of data were compared against the gold standard and
formal data collection did not commence until a minimum kappa value of 0.8 was
reached to ensure inter-rater reliability (Peat 2001).

Advertisement coding

Convenience store advertisements were categorised in accordance with previous Auck-
land-basedGSV research on bus stop advertising (Huang et al. 2019). However, additional
classifications were necessary due to the complexity of convenience store advertising com-
pared with bus stop poster advertising. In terms of category specifications, beverage non-
corewas divided into: ‘sugar sweetened’, ‘energy drink’, ‘alcoholic’, ‘diet& zero calorie’ and
‘other (e.g. coffee)’. Non-foodwas further separated into ‘smoking’ and ‘vaping’. Unable to
categorise was separated into ‘image unclear/blurred’, ‘blocked’ and ‘not in English’.

Additional classifications were required for documenting the intended audience (e.g.
child only, adult only) of advertisements at convenience stores, the mode/method of
advertising (e.g. standing sign, banner) and any niche marketing techniques (e.g. pro-
motions, awards, colour branding) used. The WHO Regional Office for Europe Nutrient
Profiling Model was used to help define advertisement categories as this details how food
and beverages should be marketed to children (World Health Organization 2015). Table
1 describes the terminology used in this study and the data protocol (Appendix A) pro-
vides many visual examples of typical advertisements and their classifications.

Firstly, the overall store was assessed for the amount of unhealthy advertisement cov-
erage. This was a standardised measure using ‘low’, ‘medium’ or ‘high’ criteria from the
data collection protocol (Appendix A). Each individual advertisement outside of the
store, both on the store itself and free-standing signs, was then captured and analysed
based on criteria in the data collection protocol (Appendix A). Free-text notes were docu-
mented where relevant to further describe the advertisement.

The name and address of the corresponding school and convenience store was
recorded for each advertisement, as well as the school decile rating, residential zone,
Walk Score® and Transit Score®.

Advertisement marketing

Two advertising marketing classifications were included in the study. Primary Marketing
Classifications focused on the target audience (i.e. Adult only, Child only orChild andAdult).

Advertisements were classified as being marketed to children according to the World
Health Organization (2007) guidelines for classifying marketing to children. These are as
follows:

6 A. BRIEN ET AL.



1. The type of product or service being marketed. Is it intended exclusively for children
or is it very interesting to them?

2. The way the marketing is presented. Does it use colours or images that will appeal to
children or are likely to be popular with children? Does it involve characters with
whom children are likely to identify?

3. The place and time of the marketing campaign. Is the marketing conducted in a place
frequented mainly by children?

If either criterion 1 or 2 was met, then the advertisements were labelled as being mar-
keted to children. Guideline 3 was considered met as all advertisements in this study were
located within a close walking distance from schools.

The Secondary Marketing Classification focused on the niche or any specific advertis-
ing marketing techniques. Tables 2 and 3 describe the classifications used in the study
adapted from Mackay et al. (2018)

Advertisement type

Advertisement types were categorised for the marketing medium of each advertisement
into one of the following: standing sign; banner; banner on store sign; small sign on store
window (A4 size); large sign on store window; magazine; sign on side of building;
hanging sign; flag standing sign; advert on roof; text only; illustration only; indoor adver-
tising and other (e.g. posters on side of building, posters on fence/wall, bulk bin, 3D
model). Signs and adverts that are used to identify the dairy were excluded from data
collection.

Ground-truthing

Once data were collected for all of the eligible schools (n = 371), ground-truthing was
carried out for a subset to assess the validity of the GSV methodology. Previous

Table 1. Advertisement categories with examples.
Advertisement categories Examples

Non-food Telecommunications, public transport pass
Food unhealthy Snack foods, fast-food, ice cream/frozen yoghurt/sorbet, confectionery/chocolate,

cookies, muffins, cakes, pastries, pies, processed meats (sausage rolls), instant
noodles, Bakery

Food healthy Fruits and vegetables, nuts and seeds, dairy products (yoghurt/milk/cheese), eggs,
bread (including white bread e.g. Gold Max bread logo, and bakery bread)

Food and Beverage Food and beverages advertised together e.g. meal combos
Beverage unhealthy: Sugar
Sweetened

Soft drinks, sports drinks, juice, flavoured milk, milkshakes

Beverage unhealthy: Energy
drink

‘V’, ‘Monster’

Beverage unhealthy: Alcoholic Beer, spirits, win, kava
Beverage unhealthy: Diet &
zero calorie

Reduced sugar, artificially sweetened non-core drinks or water

Beverage unhealthy: Other Coffee
Beverage – healthy Water, milk
Non-food – smoking Tobacco products
Non-food – vape ‘Juul’
Non-food – gambling ‘Lotto’
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studies conducted in Auckland have found excellent alignment between GSV and on the
ground audits (Egli et al. 2019; Huang et al. 2019). The RANDOM function in Google
Sheets was used to randomly identify a 10 percent subset of schools (n = 37). We
ground-truthed the results and found good alignment (>97%) between the images cap-
tured on the ground and those captured using GSV.

Data analysis

All duplicates and missing values in the dataset were removed and/or filled before being
imported into SPSS v.27 (IBM) for analysis. Descriptive statistics were used to assess the
number of advertisements and the proportion of unhealthy advertisement coverage on
convenience stores near Auckland primary schools. Chi-Square Test was used to deter-
mine whether the types of advertisements differed by the number or proportion of adver-
tisements by school decile, transit score, walk score, etc.

Ethics

This study collected and analysed freely available geographic data that did not involve
human or non-human participants, human or animal material, or human or animal
data. Therefore, ethical approval was not required. GSV protects people’s privacy by

Table 2. Primary marketing classifications with examples.
Primary marketing classification Examples

Adult only Alcohol, ‘Lotto’, smoking
Child only: Company-owned cartoon
character

‘Cookie-time’ monster, ‘Tip-Top’ lion

Child only: Licenced TV or Movie
character

‘Dora’, ‘Shrek’

Child and adult: Brand/Product ‘Coca Cola’ drink bottle, ‘McDonalds’ ‘M’, ‘Anchor’ milk, ‘Gold Max’ bread
Child and adult: Random person Unknown/random person(s) promoting brand/product
Child and adult: Amateur sportsperson Someone (unknown/random) playing a sport
Child and adult: Famous non-sports
people/influencers

Rachael Hunter, Julian Dennison

Child and adult: Famous sportsperson/
team

‘All Blacks’, ‘Silver Ferns’, Steven Adams, Richie McCaw

Adult product, child-focused marketing Advertising items (generally) not for children or young people, using
marketing to entice children – for example, ‘Juul’ vape using glitter, lolly-
looking marketing, ‘Red Bull’ cartoons

Other Community watch/safety poster; Food safety store grading; Unknown sale
sign, store sign

Table 3. Secondary marketing classifications with examples.
Secondary marketing
classification Example

Exaggerated portion sizes 3 scoops of ice cream or large drink quantity with an image of a person holding it (or
another object) for size reference

Large object/product large drink size
Branded store colour Dairies painted orange for Skinny mobile, advert associated with store banner
Promotion/Discount x% off, buy 1 get 1 free, sale
Awards Best food/store award, award winning, lotto (prize money or item)
Text only Advert using text/writing only
Illustration only Advert using illustration or drawing only
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blurring their faces and other identifiable information like vehicle registration plates
(Google 2021).

Results

The data collection period for this study was from May 2020 to February 2021. The most
recent GSV image was assessed for each location. The images included in this study were
captured from February 2012 to September 2020. Locations with less recent images
tended to be in more rural areas and were not updated as frequently as urban and sub-
urban areas.

About two-fifths (n = 161, 43.4%) of primary schools in the Auckland region had at
least one convenience store within 500m of the main school entrance. A total of 296
convenience stores were identified in this study, just under one-third (n = 296,
32.9%) of the total number of stores in the Auckland region. Just under half (n =
140, 47.3%) of the stores were classed as superettes (small convenience stores), one-
quarter (n = 79, 26.8%) were bakeries and a similar proportion were dairies (n = 77,
26.1%).

A total of 3,693 advertisements were associated with these stores, equating to an
average of 12.5 advertisements per retailer. About half (n = 1934, 49.5%) of the advertise-
ments coded were associated with low decile schools. The majority of advertisements
were found in urban (n = 2004, 51.3%) and suburban (n = 1688, 43.2%) zones. The
most common advertisement categories were beverage unhealthy (n = 1115, 30.2%),
non-food (n = 1041, 28.2%) and food unhealthy (n = 748, 20.3%). Window advertising
(n = 1634, 44.5%) was the most common type of advertising followed by portable
signage (n = 829, 22.4%) and veranda signage (n = 577, 15.6%). Only a small proportion
of advertisements (n = 392, 10.6%) were unable to be categorised due to the image being
unclear, blocked or not in English. The primary marketing type for the majority (n =
2548, 75.9%) of advertisements was for adults and children. Full descriptive results are
described in Table 4.

The number of advertisements increased with the greater distance away from the
school (p < 0.021). There were twice as many total advertisements located on dairies
near low decile schools (n = 1170, 51.8%) compared with high decile schools (n = 529,
23.4%), (p < 0.001) (Table 5).

The relationships between the primary marketing classification, or target audience,
was compared against variables and results of a Pearson Chi-squared test are shown in
Table 6. There was no relationship between the variables with the exception of Walk
Score® (p < 0.001). The majority of advertisements were found in areas with moderate
transport options or Transit Scores® of 21–40 and 41–60.

As shown in Table 7, a large majority (n = 2120, 93.8%) of the advertising on stores
was targeted to ‘adults and children’. When including the small proportion of advertise-
ments targeted to ‘children only’ (n = 80, 3.5%), nearly all of the advertising on any store
type can be considered as marketing to children in some way.

There were differences in the proportion of unhealthy food and beverage advertise-
ment coverage for each store type. About three-quarters (n = 59, 74.7%) of dairies had
low coverage, compared with about two-fifths (n = 53, 38.6%) of superettes having
high coverage (Table 8).
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Discussion

In this study, we aimed to describe the outdoor advertising children are exposed to at
their local convenience stores by capturing, classifying and examining outdoor advertis-
ing located on the outside of convenience stores within a 500 m road network boundary

Table 4. Advertisements captured.
Number of advertisements n (%)

Distance from School (m) ≤100 317 (8.6)
101–200 505 (13.7)
201–300 777 (21.0)
301–400 852 (23.1)
401–500 1242 (33.6)

School decile Low (1–3) 1934 (49.5)
Medium (4–7) 983 (25.2)
High (8–10) 987 (25.3)

Walk Score® 11 177 (4.5)
2 933 (23.9)
3 1211 (31.0)
4 982 (25.2)
52 601 (15.4)

Transit Score® 13 233 (6.0)
2 1492 (38.2)
3 1969 (50.4)
4 91 (2.3)
54 119 (3.0)

Residential zone Urban 2004 (51.3)
Suburban 1688 (43.2)
Rural 212 (5.4)

Store type Dairy 1064 (28.8)
Bakery 435 (11.8)
Superette 2194 (59.4)

Advertisement category Food non-core 748 (20.3)
Food core 153 (4.1)
Beverage non-core 1115 (30.2)
Beverage core 197 (5.3)
Food & beverage 47 (1.3)
Non-food 1041 (28.2)
Unable to categorise 392 (10.6)

Advertisement type Window signage 1643 (44.5)
Portable signage 829 (22.4)
Veranda signage 577 (15.6)
Wall mounted or off site signage 275 (7.4)
Roof signage 142 (3.8)
Indoor advertisement 73 (2.0)
Text/Illustration only 21 (0.6)
Other 133 (3.6)

Primary marketing type Adult only 582 (17.3)
Child only 80 (2.4)
Child and adult 2548 (75.9)
Other 149 (4.4)

Secondary marketing type Exaggerated portion size 56 (1.7)
Large-sized product 255 (7.6)
Branded store colour 226 (6.7)
Promotion/Discount 339 (10.1)
Award 48 (1.4)
Text only 404 (12.1)
Illustration only 122 (3.6)
N/A 1902 (56.7)

Additional secondary marketing type Yes 164 (5.0)
No 3144 (95.0)
No 3144 (95.0)

1most car-dependent 2least car-dependent 3least transport options 4most transport options.
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of all primary schools within the Auckland region. Findings showed (1) children were
exposed to a substantial amount of marketing, in particular for unhealthy beverages
(n = 1115, 30.2%), non-food (n = 1041, 28.2%) and unhealthy food (n = 748, 20.3%),
(2) that the majority of advertising was considered marketing to children (n = 2120,
93.8%) and (3) that dairies near low decile schools had twice as much many total adver-
tisements (n = 1170, 51.8%) compared with dairies near high decile schools (n = 529,
23.4%), (p < 0.001). These findings raise specific concerns for health equity and have
implications for local and national policies on marketing unhealthy food and drink to
children in the neighborhoods in which they live, play and go to school.

Primary marketing type

The majority (n = 2628, 78.2%) of advertisements on convenience stores near primary
schools in Auckland are marketed to children. Most of these (n = 2548, 75.9%) were
classified as ‘Child and Adult’, whilst a small proportion (n = 80, 2.4%) were classed as
‘Child only’. These findings mirror studies conducted overseas (Pasch and Poulos
2013), particularly in relation to alcohol and tobacco advertising (Hackbarth et al. 2001).

In NZ, the self-regulated ASA sets guidelines for advertising practices, and there is a
specific Children’s and Young People’s Code. It states that ‘advertisements (including
sponsorship advertisements) for occasional food or beverage products must not target
children’ (Advertising Standards Authority 2021). Like the definition of unhealthy

Table 5. Product type (advertisement category) versus variable.
Advertisement category n (%)

Food
unhealthy

Food
healthy

Beverage
unhealthy

Beverage
healthy

Food &
beverage Total

P-
value

Distance
from
School (m)

≤100 53 (7.1) 5 (3.3) 88 (7.9) 22 (11.2) 4 (8.5) 172 (7.6)
101–200 115 (15.4) 25 (16.3) 150 (13.5) 24 (12.2) 10 (21.3) 324 (14.3)
201–300 150 (20.1) 30 (19.6) 263 (23.6) 55 (27.9) 5 (10.6) 503 (22.3)
301–400 183 (24.5) 37 (24.2) 268 (24.0) 29 (14.7) 14 (29.8) 531 (23.5)
401–500 247 (33.0) 56 (36.6) 346 (31.0) 67 (34.0) 14 (28.3) 730 (32.3) <0.021

School decile Low (1–3) 346 (46.3) 107 (69.9) 597 (53.5) 88 (44.7) 32 (68.1) 1170 (51.8)
Medium
(4–7)

180 (24.1) 30 (19.6) 290 (26.0) 56 (28.4) 5 (10.6) 561 (24.8)

High (8–
10)

222 (29.7) 16 (10.5) 228 (20.4) 53 (26.9) 10 (21.3) 529 (23.4) <0.001

Walk Score® 0–201 32 (4.3) 2 (1.3) 25 (2.2) 9 (4.6) 0 (0.0) 68 (3.0)
21–40 155 (20.7) 36 (23.5) 277 (24.8) 43 (21.8) 13 (27.7) 524 (23.2)
41–60 240 (32.1) 40 (26.1) 346 (31.0) 73 (37.1) 11 (23.4) 710 (31.4)
61–80 188 (25.1) 58 (37.9) 273 (24.5) 48 (24.4) 14 (29.8) 581 (25.7)
81–1002 133 (17.8) 17 (11.1) 194 (17.4) 24 (12.2) 9 (19.1) 377 (16.7) 0.004

Transit
Score®

0–203 38 (5.1) 7 (4.6) 35 (3.1) 18 (9.1) 3 (6.4) 101 (4.5)
21–40 270 (26.1) 46 (30.1) 434 (38.9) 74 (37.6) 12 (25.5) 836 (37.0)
41–60 399 (53.3) 98 (64.1) 576 (51.7) 92 (46.7) 27 (57.4) 1192 (52.7)
61–80 21 (2.8) 0 (0.0) 39 (3.5) 5 (2.5) 0 (0.0) 65 (2.9)
81–1004 20 (2.7) 2 (1.3) 31 (2.8) 8 (4.1) 5 (10.6) 66 (2.9) <0.001

Residential
zone

Urban 378 (50.5) 95 (62.1) 606 (54.3) 86 (43.7) 28 (59.6) 1193 (52.8)
Suburban 332 (44.4) 54 (35.5) 479 (43.0) 98 (49.7) 16 (34.0) 976 (43.3)
Rural 38 (5.1) 4 (2.6) 30 (2.7) 13 (6.6) 3 (5.4) 88 (3.9) 0.002

Store type Dairy 204 (27.3) 28 (18.3) 320 (28.7) 61 (31.0) 4 (8.5) 617 (27.3)
Bakery 97 (13.0) 49 (32.0) 206 (18.5) 2 (1.0) 28 (59.6) 382 (16.9)
Superette 447 (59.8) 76 (49.7) 589 (52.8) 134 (68.0) 15 (31.9) 1261 (55.8) 0.000

1most car-dependent 2least car-dependent 3least transport options 4most transport options.
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food and beverage used in this study, the ASA considers occasional products to be high in
fat, salt or sugar. There is also a general ASA Code which states advertisers ‘must not
undermine the food and nutrition policies of the Government’. It also prohibits condon-
ing excessive consumption, portion sizes or repeat purchases for foods high in fat, salt or
sugar (Advertising Standards Authority 2021)

The number of advertisements on stores increases with distance from school, which
could indicate advertisers are trying to limit marketing at the school gate. However,
advertisements within 500 m of school entrance should be considered as marketing to

Table 6. Target audience (primary marketing classification) versus variables.
Primary marketing classification n (%)

Adult only Child only Child and adult Other Total
P-

value

Distance from School
(m)

≤100 2 (4.4) 2 (2.5) 166 (7.8) 2 (13.3) 172 (7.6)
101–200 10 (22.2) 15 (18.8) 297 (14.0) 2 (13.3) 324 (14.3)
201–300 16 (35.6) 12 (15.0) 474 (22.4) 1 (6.7) 503 (22.3)
301–400 10 (22.2) 21 (26.3) 497 (23.4) 3 (20.0) 531 (23.5)
401–500 7 (15.6) 30 (37.5) 686 (32.4) 7 (46.7) 730 (32.3) 0.061

School decile Low (1–3) 27 (60.0) 52 (65.0) 1083 (51.1) 8 (53.3) 1170 (51.8)
Medium (4–
7)

10 (22.2) 21 (26.3) 526 (24.8) 4 (26.7) 561 (24.8)

High (8–10) 8 (17.8) 7 (8.8) 511 (24.1) 3 (20.0) 529 (23.4) 0.058
Walk Score 0–201 5 (11.1) 3 (3.8) 58 (2.7) 2 (13.3) 68 (3.0)

21–40 5 (11.1) 24 (30.0) 493 (23.3) 2 (13.3) 524 (23.2)
41–60 19 (42.2) 32 (40.0) 654 (30.8) 5 (33.3) 710 (31.4)
61–80 13 (28.9) 15 (18.8) 547 (25.8) 6 (40.0) 581 (25.7)
81–1002 3 (6.7) 6 (7.5) 368 (17.4) 0 (0.0) 377 (16.7) <0.001

Transit Score 0–203 5 (11.1) 1 (1.3) 93 (4.4) 2 (13.3) 101 (4.5)
21–40 19 (42.2) 29 (36.3) 783 (36.9) 5 (33.3) 836 (37.0)
41–60 20 (44.4) 48 (60.0) 1116 (52.6) 8 (53.3) 1192 (52.7)
61–80 0 (0.0) 0 (0.0) 65 (3.1) 0 (0.0) 65 (2.9)
81–1004 1 (2.2) 2 (2.5) 63 (3.0) 0 (0.0) 66 (2.9) 0.209

Residential zone Urban 21 (46.7) 47 (58.8) 1118 (52.7) 7 (46.7) 1193 (52.8)
Suburban 19 (42.2) 32 (40.0) 922 (43.5) 6 (40.0) 979 (43.3)
Rural 5 (11.1) 1 (1.3) 80 (3.8) 2 (13.3) 88 (3.9) 0.058

Store type Dairy 10 (22.2) 23 (28.7) 577 (27.2) 7 (46.7) 617 (27.3)
Bakery 21 (46.7) 0 (0.0) 355 (16.7) 6 (40.0) 382 (16.9)
Superette 14 (31.1) 57 (71.3) 1188 (56.0) 2 (13.3) 1261 (55.8) <0.001

1most car-dependent 2least car-dependent 3least transport options 4most transport options.

Table 7. Target audience (primary marketing classification) by store type.
Store type n (%)

Marketing type Dairy Bakery Superette Total

Adult only 10 (1.6) 21 (5.5) 14 (1.1) 45 (2.0)
Child only 23 (3.7) 0 (0.0) 57 (4.5) 80 (3.5)
Adult and child 577 (93.5) 355 (91.6) 1188 (94.2) 2120 (93.8)

Table 8. Proportion of unhealthy food and beverage advertisements by store type.
Store type n (%)

Advertisement coverage Dairy Bakery Superette Total

Low 59 (74.7) 30 (39.0) 40 (28.6) 129 (43.6)
Medium 11 (13.9) 27 (35.1) 47 (33.6) 85 (28.7)
High 20 (25.9) 9 (11.4) 53 (38.6) 85 (28.7)
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children as this is a walkable distance (Mackay et al. 2018; Mavoa 2015; Schoeppe et al.
2016). Regardless of the type of product being advertised, all forms of marketing are
potentially harmful to children’s health as it commercialises their environments
and encourages them to be consumers (Powell 2020). All marketing encourages con-
sumption, so it has the potential to cause damage to individuals and the planet
(Powell 2020).

Deprivation

There was a clear association between the amount of advertising on convenience stores
and school decile. Stores in areas around low decile schools had twice as many advertise-
ments (n = 1170, 51.8%) than stores around medium (n = 561, 24.8%) or high decile
schools (n = 529, 23.4%), (p < 0.000). This finding is consistent with previous work by
Marek et al. (2021) and Vandevijvere et al. (2016), who found the most deprived areas
of NZ had more fast-food outlets, convenience stores and takeaway shops. There was
no significant association between primary advertising type or target audience and
decile, which potentially indicates saturation of all types of advertisements.

Dominance of unhealthy advertisements

This study found that over half (n = 1863, 50.5%) of advertising on convenience stores
was for unhealthy products, while less than 10 percent (n = 350, 9.4%) was for healthy
products. Our findings of 50.5% of unhealthy products advertised on the outside of build-
ings is less than findings from a similar study conducted in Perth, Australia, which found
74% of advertising outdoors around schools was for unhealthy products (Trapp et al.
2021). The prominence of unhealthy food and beverage advertising normalises consump-
tion of these products (Harris and Graff 2012). Superettes were the most common store
type (n = 140, 47.3%) and were also more likely to have medium (n = 47, 33.6%) or high
(n = 53, 38.6%) coverage of unhealthy advertisements.

Convenience stores are typically on the ground floor of a building. Auckland Council’s
signage bylaw states that window signage for stores with key retail frontage ‘must not
account for more than 25 percent of the width of the window and 25 per cent of its
height’ (Auckland Council 2015). This study did not assess the total proportion of
window space covered in advertising and it would be useful for future studies to assess
this to explore whether this bylaw could be used as a policy tool to create healthier
food environments, particularly in children’s neighborhoods.

Strengths and limitations

As per previous studies (Egli et al. 2019; Huang et al. 2019; Rzotkiewicz et al. 2018), this
research also demonstrated the efficacy of using GSV to measure environmental features
around schools. This study was able to proceed during New Zealand’s COVID-19 ‘lock-
down’ restrictions (Alert Level 4 and Alert Level 3) (New Zealand Ministry of Health
2021). From 25 March to 13 May 2021, people were instructed to stay at home other
than for essential activities (New Zealand Ministry of Health 2021).
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This study only collected data from a 500m road and walking network boundary from
the main school entrance, not all entrances to the school. This means that potentially
some convenience stores within a walkable distance from schools were not captured.

This study is not a comprehensive assessment of the entire food environment children
are exposed to in the area surrounding their primary schools. Convenience stores are just
one medium, along with other examples of outdoor advertising such as billboards and on
public transport itself. The extent of advertising on convenience stores, as highlighted
through this study, shows how advertisers and manufacturers, particularly of unhealthy
products, are using convenience stores as a key marketing channel, a finding that is mir-
rored in recent research from Australia (Trapp et al. 2021). Convenience stores are an
important social and cultural icon for communities, they have the potential to be a posi-
tive part of the food environment for NZ children and policy action to encourage the pro-
motion of healthy food and beverages could help achieve this.

Implications for policy and practice

This study is the first to systematically analyse advertising on the outside of convenience
stores in Tāmaki Makaurau Auckland, Aotearoa New Zealand and highlights opportu-
nities for policies to promote healthy food environments near primary schools.

The Food Industry Taskforce identified a recommendation to limit store branding of
products high in fat, salt and/or sugar near schools (The Food Industry Taskforce 2018).
This study shows that these are the predominant type of food and beverages advertised
near schools, especially in neighborhoods of high deprivation. It is common practice for
food and beverage companies to provide retailers with marketing material to place on
their storefronts and even offering to paint stores in branded colours. A recommendation
was intended to be discussed and decided by December 2019, but nothing has been pub-
licly confirmed at this point in time. This study provides a baseline measure for conven-
ience store advertising, if and when recommendations are implemented.

This study has many implications for local policy in Tāmaki Makaurau Auckland.
Specifically, expansion and enforcement of Auckland Council’s Signage Bylaw would
be more independent than a voluntary recommendation set by the food industry. A
broad definition of public health would need to be developed for the bylaw, which cur-
rently focusses on public safety, not the public health implications of products being
advertised. Portable signage (n = 829, 22.4%) was the second most common form of
advertising, which could be a barrier to mobility for people with disabilities, so this
also requires further consideration (Smith et al. 2021).

There is already a precedent for greater restriction of junk food marketing in chil-
dren’s environments; alcohol advertising around schools in Auckland is currently pro-
hibited, however, it is often not enforced (Milne 2021). Auckland Council could
further this bylaw to include prohibiting advertising for unhealthy food and drink
accompanied by strict enforcement. In Chile, a series of regulations have been introduced
to restrict the advertising unhealthy products to children. One of these regulations pro-
hibits any form of unhealthy food and drink advertising to children in public spaces
(Ministry of Health Chile 1996). Prohibiting and removing unhealthy food and drink
advertising from environments where children live, play and learn is an opportunity
to instead use these spaces to enrich children’s environments. The city council of
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Geneva, Switzerland will ban all outdoor commercial advertising and instead replace
them with cultural and institutional posters showcasing local artists and their artwork
(News in 24 2021). The city of Grenoble, France, has removed all outdoor billboard
advertising and instead replaced the spaces billboards used to occupy with trees and
places for the community to gather and connect. Specific to the New Zealand context,
this could take the form of unhealthy brand advertising painted on the side of diaries
being replaced by murals painted by school children, spaces in front of convivence
stores currently occupied by standing A-frame signs could be replaced by benches to
sit and/or planter boxes filled with native plants. Through restriction, prohibition and
enforcement of unhealthy food and drink marketing to children, opportunities exist to
improve these spaces for children and it is strongly recommended that children are
involved in the process of creating, deciding and participating in what they want in
their environments (Sullivan et al. 2021).

There is strong public support for stronger regulation and restriction of unhealthy
marketing to children. A 2021 survey by Consumer NZ found New Zealand adults
support tougher rules on unhealthy food and drinks marketing. The majority (78%)
agree that children are exposed to too many advertisements for unhealthy food and
drinks (Scoop Media 2021), a finding that is mirrored among 78.9% of Australian
adults (Sainsbury et al. 2018). Children in NZ support stronger regulation and restriction
of unhealthy marketing as well; according to them, they’re frequently exposed to food
marketing and persuaded to make purchases they know to be harmful to their health
(Signal et al. 2019). When asked what they would do if they were Prime Minister for a
day, recognising the harm that comes from junk food marketing, children agreed they
would take action to reduce junk food marketing (Signal et al. 2019).

Conclusion

This research is the first to assess advertising on convenience stores near schools within a
large, urban city and presents the first comprehensive analysis of exterior convenience
store advertising around schools in Auckland. Approximately half of the advertising
on these stores is for unhealthy food and drink. The majority of advertising was targeted
to children, and children in neighborhoods of deprivation were exposed to more ads than
children in wealthier neighborhoods. This highlights an opportunity for the Food Indus-
try Taskforce to contribute to improve the health of children in Aotearoa, New Zealand,
by implementing one of its own recommendations – to limit advertising of products high
in fat, salt and sugar near schools. Policy action and enforcement is needed to ensure that
the environments where children live, play and go to school are not polluted by adver-
tising for unhealthy food and drink. Instead, opportunities exist to replace the spaces
occupied by this advertising with enriching and positive changes to children’s neighbor-
hood environments.
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