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Abstract: Food is inextricably linked to human health and environmental sustainability; however,
very little is known about children’s perceptions of the concept of sustainability in the context of
food choices. We aimed to explore the perceptions of Chilean schoolchildren about environmental
sustainability, food, and nutrition. Eight online focus groups were conducted with boys and girls aged
8-9 (n = 30). Questions related to environmental sustainability, pocket money, and food characteristics
such as price, front-of-package (FOP) warning label, and eco-labels were included. Data analysis
was conducted using ATLAS.ti through a hybrid content analysis approach. Five central themes
were identified: (1) children’s favorite snacks, (2) knowledge of sustainability, (3) sustainability and
eco-labels use, (4) healthfulness of food products, and (5) pocket money and food prices. Most
children were not aware of the meaning of “environmental sustainability”, but the concept was
understood when it was explained in plain language. Participants showed awareness about the
environmental impact of their eating behavior, had a positive perception of eco-labels, and identified
food with fewer warning labels as “better” options. Results indicate that children understand the
concept of sustainability in food if it is communicated clearly, and that eco-labels may be an effective
tool in that effort.

Keywords: schoolchildren; sustainability; food; eco-labeling; warning labels; focus groups

1. Introduction

Diets have been identified as one of the main contributors to rising levels of child
obesity and chronic disease [1]. Snacking on energy-dense nutrient poor (EDNP) foods
is considered to have a great influence in children’s overweight [2,3]. In Chile, snacking
contributes over a quarter of low-middle income Chilean children’s daily energy intake,
including grain-based desserts, salty snacks, sweets and desserts, dairy, and cereal-based
foods [4]. Although children’s diets are largely determined by their caretakers, children’s
crucial role as consumers in their own rights, as well as influencers in their own households
and as future adult decision makers, needs to be recognized and incorporated into our
understanding of child nutrition [5].

There is growing interest in how we can make diets healthier and more sustain-
able [6-8]. According to the Food and Agriculture Organization (FAO), “sustainable diets
are those diets with low environmental impacts which contribute to food and nutrition
security and to healthy life for present and future generations. Sustainable diets are pro-
tective and respectful of biodiversity and ecosystems, culturally acceptable, accessible,
economically fair and affordable; nutritionally adequate, safe and healthy; while optimiz-
ing natural and human resources” [9]. Part of achieving healthy and sustainable diets relies
on consumer behavior, making children an important target group in part because eating
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behaviors developed during childhood are more likely to persist in adulthood [2,10]. Many
factors influence children’s food choices: nutritional knowledge, marketing of food prod-
ucts, peer behavior, possession of discretionary income, and the power to influence parents’
purchases, among others [5,11-13]. Since children’s food choices and eating behaviors are
closely linked with their preferences, and autonomy in food choices increases as children
age [14], learning about environmental sustainability and its relationship to food during
childhood could help shape healthier and more sustainable food choices.

An increased awareness of climate and sustainability is driving changes in people’s
food choices, modes of transportation, and consumption in general [15-17]. Although
consumer responses to different environmental sustainability food attributes—such as
“organic”, “environmentally friendly”, and others—have shown that adult consumers are
becoming more ecologically conscious [18,19], this topic is understudied in children, whose
knowledge of environmental sustainability and food is lacking. Most of the literature has
investigated eco-friendly behaviors in adolescents and young adults [20-22] and one study
demonstrated that information about the impact of food products on health and the envi-
ronment may be difficult to process for younger Dutch children [23]. Piaget’s traditional
theory of cognitive development argues that children younger than 7 years of age cannot
process abstract information [24]. While some studies have looked at brand representation
ability and brand symbolism to understand how children navigate and behave in the
commercial marketplace using theory of mind and executive functioning [25,26], there
is not much empirical evidence focused on addressing links between food sustainability
and the aforementioned theories. In 2016, Chile implemented the first mandatory national
front-of-package (FOP) warning label system on packaged foods high in sugars, sodium,
saturated fats, and calories [27]. While it has been reported that Chilean children have
become agents of change in their households by demanding healthier snacks [28] one year
after the implementation of the Chilean Law of Food Labeling and Advertising [27], to date,
there have been no investigations regarding what younger Chilean children understand
about the concept of environmental sustainability when it is analyzed alongside other food
attributes, such as the warning nutrition labels.

With this study, we aim to qualitatively explore perceptions about environmental
sustainability through focus group discussions with children. Additionally, we explored
perceptions about other food attributes such as FOP warning labels, price, and product type.

2. Materials and Methods

We used the Consolidated Criteria for Reporting Qualitative Research (COREQ) to
guide this study’s reporting [29]. The protocol for this study was approved by both
the Ethics Committee of the Institute of Nutrition and Food Technology (INTA) at the
University of Chile and the Tufts Social, Behavioral, and Educational Research (SBER)
Institutional Review Board.

2.1. Study Design

We conducted activity-based online focus group discussions (FGD) [30]. The FGD
included three types of activities (i.e., drawing, writing, and picture selection) to keep
children’s attention, and to create a fun and comfortable environment that enhanced
discussion about the topics of interest [30,31]. For instance, we asked participants to
draw their favorite snack and to write down the prices they would be willing to pay for
food products shown in slides. The discussions included four parts: (1) a visualization
activity, (2) pocket money discussion, (3) food attribute elicitation, and (4) environmental
sustainability discussion. Data collected through the discussions will inform the design of
a future online survey and choice experiment focused on the influence of sustainability
and warning labels on children’s food choice.
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2.2. Participants and Recruitment

For this study, we recruited a purposive sub-sample of children participating in the
ongoing cohort study “Food Environment Chilean Cohort (FECHIC)”. The FECHIC study
started in 2016 and children’s recruitment was carried out in public schools in the Santiago
Metropolitan Region by the Institute of Nutrition and Food Technology (INTA) of the
University of Chile in partnership with the National School Assistance and Scholarship
Board (JUNAEB). Children in FECHIC are from low-to-middle-income families from the
southeast area of Santiago, Chile. Additional information about the cohort can be found
elsewhere [4,32]. For this study, the only inclusion criteria to participate was to be a
FECHIC participant. Children’s parents were invited to participate in the study through
phone calls and emails. During the phone calls, parents were informed about the specific
objective of the study, potential benefits, potential risks, and the voluntary nature of the
study. If parents agreed to participate, an email including a consent form and an assent
form for the child was sent. We recruited the first 30 children who returned their signed
parental consent and child assent forms by email. The recruiter reviewed the forms and
contacted the parents through email to schedule the online FGD. The final sample of
participants was 30 children from the FECHIC study.

2.3. Procedures

The discussions were facilitated in Spanish via Zoom in July 2020 by the first author
and lasted on average 60 minutes each. Each session targeted 3-5 children. Initial rounds
focused on children’s perceptions about food and nutrition and later rounds were used for
food attribute elicitation and environmental sustainability discussions. Different children
participated in each focus group session. The second author served as a notetaker during
each discussion. As discussions were conducted online, the participants were at their
respective homes, and in most cases, parents or adults were nearby.

2.4. Discussion Guide

All FGD were conducted using a script including semi-structured questions
(Appendix A). Portions of this script were based on the one used previously by Hart-
man et al. 2017 [33], but the script was adapted to the Chilean context and expanded to
include a greater understanding of sustainability.

At the beginning of each session, we performed a warm-up activity where participants
discussed their favorite snacks and the reasons why they like them. This activity served
to build rapport between researchers and children. After setting up the ground rules
for the online discussion and reassuring participants that there were no right or wrong
answers [34], we proceeded with the interview questions. In the first part, we conducted
a visualization activity where children had to picture themselves having some money
and wanting to purchase a snack such as hot dogs or empanadas, fruits or vegetables, or
packaged products such as yogurt, candy, cookies, or chips during a school break. These
foods were chosen for this activity because previous research reported that Chilean children
usually buy them with their pocket money [35]. We asked them to draw what they chose on
a paper sheet and show it on the screen. Participants had to explain what they chose, why
they chose that food, and the most important feature they take into consideration when
selecting a snack. In the second part of the conversations, children were asked about pocket
money: whether they received money; if they used it to buy snacks, if they had to ask an
adult before buying something, and where they bought snacks. The third part consisted of
elicitation of attributes of interest when purchasing snacks: we showed them pictures of
commonly consumed snacks with different attributes (product type, taste, brand, package,
etc.), such as strawberry and banana yogurts from different brands (Soprole, Calan, Nestlé),
sweet cookies (Morocha, Oreo, Quaker), fruit juices (orange, peach), fruits (apples, oranges),
a salty wheat-cracker snack (Ramitas), a flavored milk (banana Yogu-yogu), and apple
chips. Children were asked to choose what product they would buy, and to explain why
they chose it. In this part, we also conducted an open-ended willingness-to-pay exercise
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where children were showed different foods and were asked to write down how much
money they were willing to pay for each product. Children had to show their paper
sheets with the prices on the screen. The fourth and last activity addressed environmental
sustainability perceptions: we asked children if they knew the meanings of phrases such as
sustainability, carbon footprint, emissions, and pollution, and whether they knew about
actions to help of the planet such as reducing meat consumption and avoiding excessive
packaging. We also used proxy language such as “take care of the planet” or “help the
planet” to identify sustainability concepts. In the first four of our eight focus groups, we
showed children eco-labels designed by the investigators and asked children if they liked
the labels and what they meant to them (Figure 1). The labels included concepts such as
“carbon footprint”, “good for the planet”, and “high, medium, and low impact”. In the
second four focus groups, we added the best-liked eco-labels from the previous rounds to
photographs of the packaging of different snacks to put environmental sustainability in the
food context (Figure 2). We asked children if they liked the eco-labels, what they meant to
them, and if they would be willing to buy some of the products with an eco-label. All snack
images were modified from images of actual products available in Chilean grocery outlets.
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Figure 1. Sustainability labels designed by the investigators.
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Figure 2. Food products with sustainability labels designed by the investigators.
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2.5. Analyses

We used descriptive statistics to summarize participants’ socio-demographic informa-
tion. Each focus group was audio- and video-recorded via Zoom (version 5.1.2) and then
transcribed verbatim in Spanish. Data analysis for qualitative information was conducted
in Spanish using ATLAS.ti Scientific Software (Development GmbH, Berlin, Germany,
version 7.1.5 in Windows), through a hybrid content analysis approach, which combined
deductive and inductive coding [36]. Two team members independently reviewed and
coded the field notes. Some excerpts were translated into English by a bilingual team
member. Deductive coding was made according to the topics previously created for the
discussion guide: favorite snack, pocket money, the different food attributes considered
when children selected a snack (e.g., preference, taste, price, brand, package characteristics),
and knowledge and perceptions about environmental sustainability. Inductive coding
was applied to new themes emerging from children’s responses related to environmental
sustainability. Participant’s names were coded to ensure anonymity; for example, N3(5)
corresponds to child 3 from focus group 5.

3. Results

Eight online focus group discussions were conducted via Zoom with children (n = 30)
aged 8 to 9 years, including both girls and boys from the Santiago Metropolitan Region,
Chile. Of these participants, 56.6% (1 = 17) were female. The mean age was 8.3 £ 0.4 years.
Within this sample, three children had internet connection problems, and three decided to
keep their camera off.

The analyses identified five central themes: (1) children’s favorite snacks, (2) knowl-
edge of sustainability concepts, (3) sustainability and eco-labels use, (4) healthfulness of
food products and other food attributes, and (5) pocket money and food prices.

3.1. Theme 1. Children’s Favorite Snacks

Children’s favorite snacks included sugary beverages, followed by fruits and vegeta-
bles such as apples, bananas, and oranges, and then grain-based desserts, sandwiches, and
salty snacks. Most children based their choices on taste; some mentioned specific flavors
(“I like strawberry yogurt”, “because it has chocolate”) or a product’s “refreshing” quality.
Some children mentioned healthy eating as the main driver of choice.

“[I would buy] juice and cookies. Juice is very refreshing. I would choose cookies with chocolate
chips because they are nice.” (N2(4))

“[Shows a drawing of a salad] Because you have to eat healthy, fruits and vegetables, to be
stronger and do sports. When I buy (snacks) I look for carrots, lettuce, and cucumber.” (N2(1))

3.2. Theme 2. Knowledge of Sustainability Concepts

/i

When we asked children about the terms “sustainability”, “carbon footprint”, and
“emissions”, none of them could define the concepts. Several children mentioned hearing
those words from their parents, other adults, or the news. However, when we framed the
concept of sustainability as “taking care of /helping the planet”, most children could explain
what this entailed. The word “pollution” was also broadly recognized and associated with
throwing garbage in the streets and the sea. Children could also differentiate between
different types of trash and some mentioned composting. Several identified planetary
pollution as a result of other people’s actions, emphasizing that adults are responsible for
planet pollution.

“[Taking care of the planet means] not throwing garbage in the street, not throwing it in the
sea, or the bottles in the garbage can because it also pollutes.” (N3(5))

“[Pollution] is leaving papers on the floor. Throwing fruit skin is not because it degrades and
turns into soil.” (N4(8))

“ ... ] People sometimes don’t put packages in garbage bins, like this cookie package, or throw
them anywhere. They don’t know how not to pollute.” (N1(6))
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3.3. Theme 3. Sustainability and Eco-Labels

The concept of “taking care of /helping the planet” was key to identifying sustainable
behaviors and perceptions about environmental sustainability. Recycling was mentioned
by most children as the main action they would implement to take care of the planet and
noted different activities such as separating garbage between recyclable and non-recyclable,
reducing food packaging, and making eco-bricks “to build houses”.

“I would take care of the planet by reutilizing plastic things and throwing things in the
recycling bin.” (N2(5))

“The more packages, the more we pollute the Earth and the more we pollute it people get sick.
Then doctors cannot help if the air is bad.” (N1(5))

(Showing an object) “[This is an] eco-brick. You have to find a bottle; put papers you have for
recycling inside, and there it is. [ ... ] I have four, and you have to make a lot to build a house for
example.” (N3(5))

When asked if eating less meat was an action to take care of the planet, most of them
responded positively and indicated animal extinction and animal welfare as the main
reasons why eating less meat could help the planet. Extinction was associated with the
need for “having enough” animals for future consumption. Children reported seeing in
the news how animals suffer as a consequence of pollution. Additionally, when children
were exposed to eco-labels with statements such as “When you consume this product, you
are taking care of animals” (Figure 2e), children expressed the need to recycle packages so
animals are not hurt. However, they did not associate meat consumption with sustainable
production practices.

“I think we could [help the planet if we eat less meat], because people would not kill more
animals and we help animals avoid extinction.” (N4(7))

Asked if eating less meat helps the planet: “I think yes because we stop killing animals that
suffer.” (N4(8))

Overall, children liked the eco-labels presented on different food products. Among
different types of eco-labels, a simple label in the form of a sticker was better understood.
Specifically, children associated a sticker on fruits with better production practices and
sustainable food consumption.

“The sticker means that these oranges were taken care of and not damaged.” (N4(7), about
Figure 2a)

“I like the sticker [on the oranges] because it says you're taking care of the planet [when you
eat them].” (N2(7), about Figure 2a)

Many children had trouble interpreting the eco-label with colors indicating low,
medium, and high impact when presented on its own. However, when we put the label on
food packages, children seemed to have a better understanding of what the label represents
by indicating that it was assessing the impact of the food product on the planet, as well as
if the package was recyclable. When children compared products with a “high impact” vs.
a “medium impact” label, they could differentiate which product was better for the planet
and would choose the one with less impact, even if the product with the “high impact”
label was their favorite snack.

“I don't really know because Oreos are my favorite cookies but the yogurt ... I would vote for
[the banana yogurt], because it’s "half polluted,” because if I choose A it will be like all the world is
polluted.” (N2(7), about Figure 2b)

While overall children demonstrated understanding and positive perceptions about
the eco-labels, when eco-labels were presented with food products that included a FOP
warning label, there was confusion in some cases.

“The mini-Oreos have “High impact” because they are not healthy, and the banana yogurt has
fewer calories ... ” (N2(6), about Figure 2b)

“I say [food with the high impact label] is high in sugar, high in saturated fats, so it means it's
bad for you. And the yogurt is to drink and to recycle.” (N3(5), about Figure 2b)
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3.4. Theme 4. Healthfulness of Food Products and Other Food Attributes

Children showed positive attitudes regarding FOP warning labels and mentioned they
look for FOP labels when they choose a snack to evaluate the healthfulness of the product.
The importance of fruit and vegetables consumption and healthy eating was mentioned
several times and highlights that children are well aware of the potential benefits of eating
fruits and vegetables.

“I always look if it’s healthy or unhealthy. [The warning label] shows me a sticker that [says]
‘unhealthy’ or “healthy.” It tells me ‘it has too much sugar,” ‘it has many bad things.”” (N1(8))

Other food attributes such as package color, presence of cartoons, and gifts were less
important for some children, but most of them expressed they are attracted to these when
they select a snack.

“I like the packages. My favorite is the Yogu-Yogu one because it is my favorite milk. I like it
because of the cartoon that has the eyes and mouth open. I also like it because of the sticker.” (N2(7))

3.5. Theme 5. Pocket Money and Food Prices

The majority of children reported receiving pocket money from their parents or close
family and said they use the money to buy snacks at different venues: school kiosks, corner
stores near home, or supermarkets. Children considered price as an important attribute
when they choose a snack and recognized they usually make a decision taking into account
budget constraints.

“I look [at the price] to see if I have enough money to buy it.” (N1(6))

“I look [at the price] too, and if I don’t have [the money], I buy something else.” (N3(5))

When we asked how much money they were willing to pay for some of the food
products, prices reported by children generally matched the actual market price of the
product. However, children who did not usually receive pocket money reported unusual
values (too low or too high), showing lower familiarity with prices. Higher prices were
given to products that children said they liked or were their favorites.

4. Discussion

The goal of this study was to explore children’s perceptions about environmental
sustainability in the context of food choices in a sub-sample of children from the FECHIC
study in Santiago, Chile. We further explored perceptions about other food attributes such
as FOP warning labels, price, and product type. Overall, we found that while Chilean
children clearly understand what a FOP warning label means for their health, they are
less knowledgeable about the impact of the food they eat on the environment. In addition,
there is some confusion when both FOP warning labels and eco-labels are presented at the
same time on a food product.

4.1. Taste Is the Main Driver of Children’s Favorite Snacks

As previously published literature suggests [30,37,38], we find that taste was the main
driver of children’s favorite snacks. Children’s snack preference for sugary beverages
including sodas, fruit juices, and yogurts was high, which aligns with results from one
study that found sugary beverages were among the top five snack consumption categories
in this same cohort of children [4]. Although the concept of healthy eating was highlighted
multiple times as another driver of snack choice, it is clear that the preference for healthy
foods such as fruits and vegetables could have been a result of social desirability bias,
given the context in which the research was being conducted (online, at home, with adults
nearby), the fact that children are participants of a longitudinal cohort with a nutritional
focus, and the previously reported low consumption of fruits and vegetables in this group
of children [4,32].

4.2. Communicating Sustainability Concepts

v

Most children did not understand the concepts of “sustainability”, “carbon footprint”,
or “emissions” and had never encountered these concepts before. One potential explana-
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tion for this finding is that younger children still cannot process complex information about
abstract constructs such as the environment in contrast to their older or adolescent coun-
terparts [23,39,40]. The average age of children in our study was 8.3 years. Our findings
align with results from a Dutch study of children who were on average 8 years old and
did not understand the impact of food products on their health and the environment when
pop-up messages were presented to them in a virtual reality supermarket [23]. More empir-
ical research is needed to understand the links between Piagetian stages of development,
theory of mind and executive functioning, and food sustainability in children. However,
when we portrayed the concept of sustainability as “taking care of /helping the planet”,
children in our study established a relationship between environmental sustainability and
the food they eat by associating green behaviors such as recycling packages or eating
less meat to actions that help shape a more sustainable planet. Additionally, children’s
worry about animal suffering shows some level of awareness about animal welfare issues,
previously observed in studies of adolescents [22,41,42]. However, other topic areas such as
sustainable food production or food workers’ conditions were not mentioned. Recognizing
that these areas are relevant for the sustainability concept, future studies should explore
how to integrate social aspects into sustainability messaging. Our findings highlight the
importance of using age-appropriate terminology when communicating with children
about environmental sustainability. Furthermore, it is of interest to engage young children
in environmental learning as early as possible as a way to cultivate “a potentially life-long
disposition of care for the environment” [43]. There are resources available to incorporate
education for sustainability in the school curriculum [44-46]. Nevertheless, the resources
may need to be adapted and validated according to the context.

4.3. Using Simple Eco-Labels to Inform about Environmental Sustainability of Foods

Eco-labels have been proposed as a way to communicate the potential impact of
food on the environment [47]. In our study, a simple eco-label in the form of a sticker
including elements typically associated with the environment (such as the planet, hands, or
leaves) and a short message was well understood by children. Interestingly, when children
first gave their opinions about the eco-labels alone, the most complex color-coded label
was not well understood. These results are similar to what was previously found with
FOP nutrition traffic light labels in the Latin American context [48]. However, when we
added the label to a food product and asked children to choose between two products,
most children could differentiate which product was “better for the planet”. Though the
label design could have had an influence on the understanding, this result highlights the
importance of presenting labels within the context where they are going to be applied
and the importance of keeping messages simple and clear. To date, studies have focused
on investigating perceptions about different types of eco-labels in adults and shown that
people are starting to take environmental sustainability into account when they chose
foods [47]. Our findings show that children have some level of awareness about the impact
of their behaviors on the planet, but further research is needed to understand how this
translates into actual purchasing behavior.

4.4. Children Use FOP Warning Labels to Assess Healthfulness of Food Products

Our study confirms that Chilean children understand the meaning of the FOP warning
labels and identify foods with fewer labels as better options as compared to those with
more labels. It has been documented that children living in Chile show positive attitudes
about the intended messaging of the warning labels (e.g., children ask for snacks with
fewer labels to take to school) and are demanding healthier snacks in their households [28].
This suggests that exposure to the warning labels at home, at school, and through different
media have influenced children’s perceptions about the impact of the food they eat on their
health. Future studies should evaluate how these perceptions and awareness influence
food choice and consumption. Nonetheless, when the color-coded eco-label and the
FOP warning label were presented together in a food product, children had a mixed



Int. J. Environ. Res. Public Health 2021, 18, 9679 9 of 14

understanding of the meaning of each label. This finding agrees with previously published
literature suggesting that consumers may feel “overloaded” with information affecting their
decision-making process and, consequently, their choices [49]; this may be even more true
for children. In addition, a study conducted with Chilean adults found that nutrient claims
can negatively affect consumers’ perception of product healthiness even in the presence
of a FOP warning label [50]. This is important to consider when a nutrition label and an
environmental sustainability label can be found in the front of a food package. Part of the
confusion may come from the fact that food companies are starting to include their own eco-
claims highlighting packaging properties (e.g., “recyclable package”) and not considering
the sustainability of the food itself. There were other attributes, such as packaging and price,
that also were mentioned as important drivers of snack choice. Future research should
focus on evaluating the interactive effects of different food attributes such as price, product
type, FOP warning labels, and eco-labels in an experimental framework in order to identify
trade-offs and the value children give to each of the attributes mentioned. Future studies
should also examine the potential effect of interventions that encourage the adoption of
healthy and more sustainable food behaviors in youth and identify specific actions through
which children can take part in discussions about food systems transformation.

To our knowledge, this is the first study that assessed Chilean children’s perceptions
about environmental sustainability in the context of food choice. A key strength of our
study was the use of innovative activity-based online focus group discussion with children,
which helped us obtain in-depth information regarding the knowledge children have about
the food they eat, their health, and the environment by creating a fun and comfortable
environment for discussion. Furthermore, this study was conducted in Chile, an extremely
appropriate setting in which to explore how FOP warning labels and eco-labels presented in
packaged foods might interact, given that the current national FOP warning labeling policy
has been implemented for four years. While the country has pioneered efforts on food label
warning systems, if environmental sustainability messaging is to also be adopted, it must
occur in a coherent and integrated way. Our study also has limitations. Focus groups were
conducted with low-to-middle-income 8-9-year-old children from southeastern Santiago
and our findings may not be generalizable to all Chilean children. In addition, we did not
have full control over the participants given the online environment in which the focus
groups were conducted. In some cases, parents were nearby, and their presence could have
influenced children’s responses. Although we have observed some sort of social desirability
bias in children’s responses related to health, the main researcher reminded children that
“It is not like being in school because there are no right or wrong answers”. Despite the
limitations, this study contributes to the literature about environmental sustainability in
the context of food choices by analyzing children’s perceptions and by setting a baseline
for future work in the realm of food sustainability and children’s food behavior.

5. Conclusions

Our study found that the children in our sample have a good understanding of the
Chilean FOP warning label messaging but a low degree of awareness about the impact of
their eating behavior on the planet. Children demonstrated a positive perception of eco-
labels, although language communicating ideas of environmental sustainability is complex
and needs further consideration. Empirical research and theories from the marketing and
communication literature can be used to evaluate predictors and determinants of children’s
recognition of environmental sustainability when it is associated with food products.
Future work should explore how FOP labels (nutrition and eco-labels) interact with other
product characteristics and with the level of food literacy in shaping children’s food choices,
and to better understand how these influences form as part of the consume socialization of
children. While this is the first study of which we are aware that addressed the topic of eco-
labels, it may be that children’s understanding of these labels may indeed function similar
to their understanding of brands as symbols in the marketplace, and there has been a lively
literature connecting this to stages of child development [24,26]. Results from this study
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can be useful in the design of labeling policies that integrate nutrition and sustainability
aspects of diets, specifically for providing coherent consumer-facing messaging.
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Appendix A

Researchers Script Focus Group Discussion

Moderator: Note taker:
Date:

Start time: End time:

Number of children:
1. Welcome

Hi, everyone! My name is (name), and (name) and I welcome you to our Zoom discussion
today. Would you tell us your names as well? Let’s do it this way, tell us your name and what is
your favorite snack.

[Brief round of introduction]

2. Purpose of Discussion and Rules

We are here today to talk about snacks, about what kind of snack products you like and whether
you buy those sometimes with your pocket money. In our discussion today, we want to understand
what you think about different kinds of snacks and why you buy one snack and not the other? We
will be asking some questions and it would be great if you answer our questions as best and open as
you can so that we can learn from your answers. This is a discussion between all of us, not just
between all of you and us. Feel free to also speak to each other as well.

Before we begin, let’s go over a few basic rules. We will not be using your names attached to
anything that is said in this meeting. We might share the information said today in a publication
but again, we will not be using your real names connected to anything you say.

It’s also important that you don’t share what other children say in this meeting today with
anyone outside the group. Just as we are making sure what you say is private and not to be shared,
we need to ask that you all agree to do the same. This includes telling other people who was in the
group today and what they said. Remember, your participation is entirely voluntary, so if at any
time you do not want to participate in the focus group, you can leave.

It is not like being in school because there are no right or wrong answers today. We just want
to hear what’s on your mind and what you have to say. Please, raise your hand to speak. So, let’s
be as supportive of each other as we can even if we might disagree on something. Okay? The most
important thing is that we have a good time today.
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Our basic rules today are:

(1)  Please remember to respect each other by not sharing what is said in the focus group with
people outside of the study.

(2)  Speak one at a time and raise your hand to speak.

(3)  Treat each other with respect by listening and helping others feel comfortable. Remember there
are no right or wrong answers.

Can we agree to those three rules today? [Wait for agreement. If questions are raised,
researcher explains why those rules are important.]

Does anyone have any questions? Feel free to ask any questions during the discussion. Any
questions during the focus group that you all have, we will list on this sheet (researcher show on
screen) and answer them after the focus group time.

Great, let’s begin!

Note to Moderator and Note Taker: Make sure each participant has one sheet of paper and
a pencil.

3. Interview Questions (please check off questions as you ask them)

Snack activity: How many of you have done visualization before? Can someone tell me what
it is? We are going to do a brief visualization to get started. I'll explain it and then we’ll try it out.
The way it works is that you will close your eyes — but you don’t have to — and listen to my voice
and let your mind follow what I say. Okay?

Close your eyes if you would like, take a deep breath and relax. Imagine the bell for recess is
about to ring. You have some money in your pocket and want to get a snack from the school store or
the guy that sells food at the school entrance. What is your favorite snack? You could get hot meals
like hot dogs and empanadas, or fruit or vegetables or packaged foods like yogurt, candy, cookies, or
chips. So, what would you choose? [Wait for a moment.] Now, open your eyes. There is a piece of
paper in front of you, please draw or write down the snack that you would choose.

Tell us what you have chosen. [Each child explains what it chose, and interviewers will
ask, e.g., if this is something they buy often.] Talk about the reasons you have chosen this snack.
What is most important to you when you choose to buy a snack? What things do you look for or
care about? [Wait for open responses without giving any prompts, then prompt for any of
the following:

Price

Taste

Attractive packaging

Favorite brand

Convenient, can be eaten right away
Special (don’t get it at home)
Nutritional value (warning labels)
Good for the planet]

=

Discussion of pocket money and using it for snacks:

Tell us some of the reasons why you think is good to have your own money.

Do you get pocket money? How often do you get pocket money? [See what the children say:
regularly, weekly, monthly, how much, from whom do you get that money?]

o Ifyou want to buy something from your pocket money, do you decide alone what you like to
buy, or do you ask one of your parents or another adult?

Do you use pocket money to buy food snacks?

Talk about the place where you usually buy snacks. Why do you like to go there?

5. Discussion of snacks:

We brought you some pictures of snacks. [Share screen with PowerPoint slide that show
different foods; ask the following questions and give time for the children to react.]

e Do you know those products? What do you think about those? Tell us if they mean something
special for you and why that is.
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Did you ever eat any of those? Talk about the places where can you find those.

Do you like to eat any of those products? If not, why not? Which one do you like most? So, one
of the products is a strawberry yogurt. Do you like strawberry yogurts? Are there other flavors
such as vanilla you prefer or is strawberry high on your list? What about apples? Do you like
sliced apples as snack? I have here a package of cookies. Are there other cookies you prefer? Do
you drink fruit juices as snack? Which one is your favorite? Why?

Now let’s do a poll! See, we have some pictures here [Share screen with PowerPoint slide
that show different foods] and ask you to indicate how much you like the different products
that I will be showing. You can select from the options in the screen which one is better for you.
[Children can check the respective box in the poll and indicate whether they like the
product a lot, like it, find it ok, do not like it, or do not like it at all.] [Discussion about
the indicated preferences.]

Would you like to buy any of those products as a snack with your pocket money? If so, which
one would you like to buy most?

Now, if you do see the real products, would you still like your choice? If not, why not. Who of
you likes the real version of the product (s)he chose more than the picture? Who is disappointed?
Now assume that we would be willing to sell those products. Write on your paper what you
would be willing to pay for each of those products. If you would not want to pay anything
because you do not want to have one or all of those products just write a ‘0’. Would you show
us your papers on the screen? [Discussion of prices.]

What do you think about the package of the products? Do you like it? What do you like? Could
you recycle it? [Wait for responses; see whether children like the package and what
they like.] Would you prefer for the cookie package another package? [Wait for reaction;
then instructor shows the children a colorful package for comparison.]

Discussion of environmental sustainability:

Now we are going to talk about what do you think about the concept of environmental

sustainability. Do you know what “sustainability” means? If yes, please explain. [If not,
prompt: Have you ever heard about things people do to take care of our planet?]

What does “carbon footprint” mean to you? [If the child had no answer or said, “I do not
know”, then ask further questions, use other proxy words.] Have you ever heard people
talking about the carbon footprint? What might they be referring to?

What does it mean to help the planet? [If the child had no answer or said, “I do not know”,
then ask the child to think more personally.] What do you think you could do to help
the planet?

Let’s think about ways we can help the planet while we choose foods. Do you think you can
help the planet if you eat less meat? Do you think that by eating less packaged foods you can
help the planet? Why or why not?

Now, let’s do another poll! See we have some pictures here. [Share screen with PowerPoint
slide that show different foods and ask children to indicate which of the information
presented they understand the best.] Imagine that you find this information in a food
package. [Children can check the respective box in the poll and indicate whether
they understand the information a lot, understand it for the most part, understand
it somewhat, do not really understand it, or do not understand it at all. Examples of
information to display are eco-labels, written information about carbon footprint in a
box, written information, and pictures in a box, etc.](Discussion about the indicated
preferences).

We are finished with talking.
Thanks for coming here today to discuss with us. Did you have fun? Do you have any questions?
Goodbye.



Int. J. Environ. Res. Public Health 2021, 18, 9679 13 of 14

References

1. GBD 2017 Diet Collaborators. Health effects of dietary risks in 195 countries, 1990-2017: A systematic analysis for the global
burden of disease study 2017. Lancet 2019, 393, 1958-1972. [CrossRef]

2. Larson, N.L; Miller, ].M.; Watts, A.W.; Story, M.T.; Neumark-Sztainer, D.R. Adolescent snacking behaviors are associated with
dietary intake and weight status. . Nutr. 2016, 146, 1348-1355. [CrossRef]

3. Tripicchio, G.L.; Kachurak, A.; Davey, A.; Bailey, R.L.; Dabritz, L.J.; Fisher, ].O. Associations between snacking and weight status
among adolescents 12-19 Years in the United States. Nutrients 2019, 11, 1486. [CrossRef] [PubMed]

4. Jensen, M.L.; Corvalan, C.; Reyes, M.; Popkin, B.M.; Taillie, L.S. Snacking patterns among chilean children and adolescents: Is
there potential for improvement? Public Health Nutr. 2019, 22, 2803-2812. [CrossRef] [PubMed]

5. Calvert, S.L. Children as consumers: Advertising and marketing. Future Child. 2008, 18, 205-234. [CrossRef] [PubMed]

6.  Fanzo, ]. Healthy and sustainable diets and food systems: The key to achieving sustainable development goal 2? Food Ethics 2019,
4,159-174. [CrossRef]

7. Willett, W.; Rockstrom, ].; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; Tilman, D.; DeClerck, F.; Wood, A.; et al.
Food in the anthropocene: The eat-lancet commission on healthy diets from sustainable food systems. Lancet 2019, 393, 447-492.
[CrossRef]

8. Johnston, J.L.; Fanzo, J.C.; Cogill, B. Understanding sustainable diets: A descriptive analysis of the determinants and processes
that influence diets and their impact on health, food security, and environmental sustainability. Adv. Nutr. 2014, 5, 418-429.
[CrossRef]

9. Burlingame, B.; Dernini, S. Sustainable Diets and Biodiversity Directions and Solutions for Policy, Research and Action; FAO: Rome,
Italia, 2012.

10. Scaglioni, S.; De Cosmi, V.; Ciappolino, V.; Parazzini, F; Brambilla, P.; Agostoni, C. Factors influencing children’s eating
behaviours. Nutrients 2018, 10, 706. [CrossRef]

11. Mazzonetto, A.C.; Fiates, G.M.R. Perceptions and choices of Brazilian children as consumers of food products. Appetite 2014, 78,
179-184. [CrossRef] [PubMed]

12.  Kraak, V.L; Story, M. Influence of food companies’ brand mascots and entertainment companies’ cartoon media characters on
children’s diet and health: A systematic review and research needs. Obes. Rev. 2015, 16, 107-126. [CrossRef] [PubMed]

13. Huang, C.Y,; Reisch, L.A.; Gwozdz, W.; Molnar, D.; Konstabel, K.; Michels, N.; Tornaritis, M.; Eiben, G.; Siani, A.; Fernandez-
Alvira, ]. M.; et al. Pester power and its consequences: Do European children’s food purchasing requests relate to diet and weight
outcomes? Public Health Nutr. 2016, 19, 2393-2403. [CrossRef] [PubMed]

14. Fox, E.L.; Timmer, A. Children’s and adolescents’ characteristics and interactions with the food system. Glob. Food Secur. 2020,
27,100419. [CrossRef]

15. Lee, TM.; Markowitz, E.M.; Howe, P.D.; Ko, C.Y.; Leiserowitz, A.A. Predictors of public climate change awareness and risk
perception around the world. Nat. Clim. Chang. 2015, 5, 1014-1020. [CrossRef]

16. Leiserowitz, A.; Ballew, M.; Rosenthal, S.; Semaan, ]. Climate Change and the American Diet; Yale University and Earth Day Network:
New Haven, CT, USA, 2020.

17. Korkala, E.A.E.; Hugg, T.T; Jaakkola, ].].K. Awareness of climate change and the dietary choices of young adults in Finland: A
population-based cross-sectional study. PLoS ONE 2014, 9, e97480. [CrossRef] [PubMed]

18.  Vlaeminck, P; Jiang, T.; Vranken, L. Food labeling and eco-friendly consumption: Experimental evidence from a Belgian
supermarket. Ecol. Econ. 2014, 108, 180-190. [CrossRef]

19. Siegrist, M.; Visschers, V.H.M.; Hartmann, C. Factors influencing changes in sustainability perception of various food behaviors:
Results of a longitudinal study. Food Qual. Prefer. 2015, 46, 33-39. [CrossRef]

20. Balunde, A.; Perlaviciute, G.; Truskauskaite-Kuneviciene, I. Sustainability in Youth: Environmental Considerations in Adolescence
and Their Relationship to Pro-environmental Behavior. Front. Psychol. 2020, 11, 2985. [CrossRef]

21. Bissonnette, M.M.; Contento, LR. Adolescents’ perspectives and food choice behaviors in terms of the environmental impacts of
food production practices: Application of a psychosocial model. J. Nutr. Educ. 2001, 33, 72-82. [CrossRef]

22. Francis, ].E.; Davis, T. Adolescents’ sustainability concerns and reasons for not consuming sustainably. Int. |. Consum. Stud. 2015,
39, 43-50. [CrossRef]

23. Smit, E.S.; Meijers, M.H.C.; van der Laan, L.N. Using virtual reality to stimulate healthy and environmentally friendly food
consumption among children: An interview study. Int. . Environ. Res. Public Health 2021, 18, 1088. [CrossRef]

24. John, D.R. Consumer socialization of children: A retrospective look at twenty-five years of research. J. Consum. Res. 1999, 26,
183-213. [CrossRef]

25. McAlister, A.; Cornwell, B. Children’s brand symbolism understanding: Links to theory o mind and executive functioning.
Psychol. Mark. 2010, 27, 203-228. [CrossRef]

26. McAlister, A. How marketing communications influence the formation of food habits prior to adulthood. In New Agendas for
Communication; Dudo, A., Kahlor, L., Eds.; Routledge: New York, NY, USA, 2017; pp. 142-162.

27. Corvalan, C.; Reyes, M.; Garmendia, M.L.; Uauy, R. Structural responses to the obesity and non-communicable diseases epidemic:

Update on the Chilean law of food labelling and advertising. Obes. Rev. 2019, 20, 367-374. [CrossRef]


http://doi.org/10.1016/S0140-6736(19)30041-8
http://doi.org/10.3945/jn.116.230334
http://doi.org/10.3390/nu11071486
http://www.ncbi.nlm.nih.gov/pubmed/31261906
http://doi.org/10.1017/S1368980019000971
http://www.ncbi.nlm.nih.gov/pubmed/31124768
http://doi.org/10.1353/foc.0.0001
http://www.ncbi.nlm.nih.gov/pubmed/21338011
http://doi.org/10.1007/s41055-019-00052-6
http://doi.org/10.1016/S0140-6736(18)31788-4
http://doi.org/10.3945/an.113.005553
http://doi.org/10.3390/nu10060706
http://doi.org/10.1016/j.appet.2014.03.028
http://www.ncbi.nlm.nih.gov/pubmed/24698989
http://doi.org/10.1111/obr.12237
http://www.ncbi.nlm.nih.gov/pubmed/25516352
http://doi.org/10.1017/S136898001600135X
http://www.ncbi.nlm.nih.gov/pubmed/27297518
http://doi.org/10.1016/j.gfs.2020.100419
http://doi.org/10.1038/nclimate2728
http://doi.org/10.1371/journal.pone.0097480
http://www.ncbi.nlm.nih.gov/pubmed/24824363
http://doi.org/10.1016/j.ecolecon.2014.10.019
http://doi.org/10.1016/j.foodqual.2015.07.006
http://doi.org/10.3389/fpsyg.2020.582920
http://doi.org/10.1016/S1499-4046(06)60170-X
http://doi.org/10.1111/ijcs.12150
http://doi.org/10.3390/ijerph18031088
http://doi.org/10.1086/209559
http://doi.org/10.1002/mar.20328
http://doi.org/10.1111/obr.12802

Int. J. Environ. Res. Public Health 2021, 18, 9679 14 of 14

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

50.

Correa, T.; Fierro, C.; Reyes, M.; Carpentier, ER.D,; Taillie, L.S.; Corvalan, C. Responses to the Chilean law of food labeling and
advertising: Exploring knowledge, perceptions and behaviors of mothers of young children. Int. |. Behav. Nutr. Phys. Act. 2019,
16, 1-10. [CrossRef] [PubMed]

Tong, A.; Sainsbury, P.; Craig, J. Consolidated criteria for reporting qualitative research (COREQ): A 32-item checklist for
interviews and focus groups. Int. J. Qual. Health Care 2007, 19, 349-357. [CrossRef]

Letona, P; Chacon, V.; Roberto, C.; Barnoya, J. A qualitative study of children’s snack food packaging perceptions and preferences.
BMC Public Health 2014, 14, 1-6. [CrossRef]

Punch, S. Interviewing strategies with young people: The ‘secret box’, stimulus material and task-based activities. Child. Soc.
2002, 16, 45-56. [CrossRef]

Rebolledo, N.; Reyes, M.; Corvalan, C.; Popkin, B.M.; Taillie, L.S. Dietary intake by food source and eating location in low-
and middle-income Chilean preschool children and adolescents from southeast Santiago. Nutrients 2019, 11, 1695. [CrossRef]
[PubMed]

Hartmann, M.; Cash, S.B.; Yeh, C.H.; Landwehr, S.C.; McAlister, A.R. Children’s purchase behavior in the snack market: Can
branding or lower prices motivate healthier choices? Appetite 2017, 117, 247-254. [CrossRef] [PubMed]

Punch, S. Research with children: The same or different from research with adults? Childhood 2002, 9, 321-341. [CrossRef]
Bustos, N.; Kain, J.; Leyton, B.; Olivares, S.; Vio del R., F. Colaciones habitualmente consumidas por nifios de escuelas municipal-
izadas: Motivaciones para su eleccion. Rev. Chil. Nutr. 2010, 37, 178-183. [CrossRef]

Miles, M.B.; Huberman, A.M.; Saldafa, ]. Qualitative data Analysis. In A Methods Sourcebook; SAGE Publications, Inc.: Thousand
QOaks, CA, USA, 2014.

Krolner, R.; Rasmussen, M.; Brug, J.; Klepp, K.I.; Wind, M.; Due, P. Determinants of fruit and vegetable consumption among
children and adolescents: A review of the literature. Part II: Qualitative studies. Int. J. Behav. Nutr. Phys. Act. 2011, 8, 1-38.
[CrossRef]

Marty, L.; Nicklaus, S.; Miguet, M.; Chambaron, S.; Monnery-Patris, S. When do healthiness and liking drive children’s food
choices? The influence of social context and weight status. Appetite 2018, 125, 466—473. [CrossRef]

Prescott, M.P.; Burg, X.; Metcalfe, ].].; Lipka, A.E.; Herritt, C.; Cunningham-Sabo, L. Healthy planet, healthy youth: A food
systems education and promotion intervention to improve adolescent diet quality and reduce food waste. Nutrients 2019, 11,
1869. [CrossRef] [PubMed]

Lee, K.; Gjersoe, N.; O'Neill, S.; Barnett, J. Youth perceptions of climate change: A narrative synthesis. Wiley Interdiscip. Rev. Clim.
Chang. 2020, 11, e641. [CrossRef]

Ensaff, H.; Coan, S.; Sahota, P.; Braybrook, D.; Akter, H.; McLeod, H. Adolescents’” food choice and the place of plant-based foods.
Nutrients 2015, 7, 4619-4637. [CrossRef] [PubMed]

Ronto, R.; Ball, L.; Pendergast, D.; Harris, N. Adolescents’ perspectives on food literacy and its impact on their dietary behaviours.
Appetite 2016, 107, 549-557. [CrossRef]

Duhn, I. Making “place’ for ecological sustainability in early childhood education. Environ. Educ. Res. 2012, 18, 19-29. [CrossRef]
Koch, P.A. Learning, food, and sustainability in the school curriculum. In Learning, Food, and Sustainability: Sites for Resistance and
Change; Sumner, J., Ed.; Palgrave Macmillan: New York, NY, USA, 2016.

Sadegholvad, S.; Yeatman, H.; Parrish, A.M.; Worsley, A. What should be taught in secondary schools’ nutrition and food systems
education? Views from prominent food-related professionals in Australia. Nutrients 2017, 9, 1207. [CrossRef] [PubMed]

Black, J.L.; Velazquez, C.E.; Ahmadi, N.; Chapman, G.E.; Carten, S.; Edward, J.; Shulhan, S.; Stephens, T.; Rojas, A. Sustainability
and public health nutrition at school: Assessing the integration of healthy and environmentally sustainable food initiatives in
Vancouver schools. Public Health Nutr. 2015, 18, 2379-2391. [CrossRef] [PubMed]

Grunert, K.G.; Hieke, S.; Wills, J. Sustainability labels on food products: Consumer motivation, understanding and use. Food
Policy 2014, 44, 177-189. [CrossRef]

Arrua, A.; Curutchet, M.R.; Rey, N.; Barreto, P.; Golovchenko, N.; Sellanes, A.; Velazco, G.; Winokur, M.; Gimenez, A.; Ares, G.
Impact of front-of-pack nutrition information and label design on children’s choice of two snack foods: Comparison of warnings
and the traffic-light system. Appetite 2017, 116, 139-146. [CrossRef] [PubMed]

Chernev, A.; Bockenholt, U.; Goodman, J. Choice overload: A conceptual review and meta-analysis. J. Consum. Psychol. 2015, 25,
333-358. [CrossRef]

Stoltze, EM.; Busey, E.; Taillie, L.S.; Carpentier, ER.D. Impact of warning labels on reducing health halo effects of nutrient content
claims on breakfast cereal packages: A mixed-measures experiment. Appetite 2021, 163, 105229. [CrossRef]


http://doi.org/10.1186/s12966-019-0781-x
http://www.ncbi.nlm.nih.gov/pubmed/30760273
http://doi.org/10.1093/intqhc/mzm042
http://doi.org/10.1186/1471-2458-14-1274
http://doi.org/10.1002/chi.685
http://doi.org/10.3390/nu11071695
http://www.ncbi.nlm.nih.gov/pubmed/31340559
http://doi.org/10.1016/j.appet.2017.06.014
http://www.ncbi.nlm.nih.gov/pubmed/28625855
http://doi.org/10.1177/0907568202009003005
http://doi.org/10.4067/S0717-75182010000200006
http://doi.org/10.1186/1479-5868-8-112
http://doi.org/10.1016/j.appet.2018.03.003
http://doi.org/10.3390/nu11081869
http://www.ncbi.nlm.nih.gov/pubmed/31405231
http://doi.org/10.1002/wcc.641
http://doi.org/10.3390/nu7064619
http://www.ncbi.nlm.nih.gov/pubmed/26066012
http://doi.org/10.1016/j.appet.2016.09.006
http://doi.org/10.1080/13504622.2011.572162
http://doi.org/10.3390/nu9111207
http://www.ncbi.nlm.nih.gov/pubmed/29099070
http://doi.org/10.1017/S1368980015000531
http://www.ncbi.nlm.nih.gov/pubmed/25771940
http://doi.org/10.1016/j.foodpol.2013.12.001
http://doi.org/10.1016/j.appet.2017.04.012
http://www.ncbi.nlm.nih.gov/pubmed/28428151
http://doi.org/10.1016/j.jcps.2014.08.002
http://doi.org/10.1016/j.appet.2021.105229

	Introduction 
	Materials and Methods 
	Study Design 
	Participants and Recruitment 
	Procedures 
	Discussion Guide 
	Analyses 

	Results 
	Theme 1. Children’s Favorite Snacks 
	Theme 2. Knowledge of Sustainability Concepts 
	Theme 3. Sustainability and Eco-Labels 
	Theme 4. Healthfulness of Food Products and Other Food Attributes 
	Theme 5. Pocket Money and Food Prices 

	Discussion 
	Taste Is the Main Driver of Children’s Favorite Snacks 
	Communicating Sustainability Concepts 
	Using Simple Eco-Labels to Inform about Environmental Sustainability of Foods 
	Children Use FOP Warning Labels to Assess Healthfulness of Food Products 

	Conclusions 
	
	References

