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Abstract: Food packaging waste is a valuable resource for material recovery, if it is properly separated
and sorted by consumers. The packaging itself may have the potential to assist consumer sorting by,
for example, communicating a correct sorting practice. This is partly due to the fact that the sorting of
packaging waste, which is a habitual behavior of consumers, can be perceived as being confusing
and inconvenient. Consumers can, therefore, choose not to sort. It is argued that material recovery
could be enhanced if packaging can afford easy and proper sorting and separation. To investigate
the potential of packaging to support proper sorting, six types of yogurt and cream packaging were
examined across 15 households in Karlskrona (a medium-sized Swedish city). The aim is to investigate
the effect of selected packaging attributes on consumer decisions regarding waste sorting. The results
reveal that some of the selected packaging waste is not properly separated and sorted. It is concluded
that the design of food packaging based on user-centered needs could affect consumer decisions for
the proper sorting of packaging waste, which enables improved material recovery. The design should
focus especially on the package’s visual attributes, the material selection, and the package’s waste
sorting related functions.

Keywords: household waste; packaging waste; recycling behavior; waste separation; dairy packaging

1. Introduction

A growing world population, combined with changes in consumption patterns, is leading to
a rapid increase in municipal solid waste (MSW). MSW is expected to increase from 2.01 billion tons
in 2016 to 3.40 billion tons in 2050 [1]. This amount of waste could result in significant economic,
social and environmental problems in most parts of the world. For this reason, sustainable waste
management has become a priority for all countries [2]. The vast amounts of packaging waste, as well
as the diversity of materials used to produce packaging, has made it one of the MSW fractions that are
most challenging for sustainable waste management [3]. In the United States, packaging was 29.7%
of the total MSW in 2015 [4]. In Europe, approximately 170 kg of packaging waste was generated
per person in 2017, while the total amount of generated waste per person was 487 kg [5]. In Sweden,
packaging waste was 21% of the MSW in 2017 [6]. In total, the global packaging waste forms 30-35%
of the MSW [7-9], and almost 60% of all packaging is for food products [9-11]. In addition, a large
amount of materials is used to produce food packaging. For example, 42% of the global production of
plastic, which is approximately 141 million tons per year, is used for food packaging [12]. At the same
time, the recycling rate is less than five percent [12,13]. As a result, several policies and strategies have
been developed to deal with packaging waste. The European Union (EU) set a target to recycle 70% of
all packaging waste by 2030 [8].
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Sweden has also decided to increase the current recycling rate for packaging waste from 65%
by 20% per year [14]. The primary rationale behind this is that waste is a potential resource for
material recovery and energy production [15], if it is properly separated by consumers, which is highly
dependent upon the voluntary engagement of consumers with the technical system [16]. Sorting of
waste by consumers makes the entire recycling process more cost-effective than separation and sorting
at a material recovery facility, where all of the waste is initially mixed, and the quality and quantity
of the sorted fractions are low [17]. Therefore, separating and sorting the different waste fractions is
essential for effective recycling, and accordingly, is viewed as a respected responsibility of households
in sustainable waste management systems [18,19].

Improving recycling rates requires more than just the technical development of waste management
systems, and a great deal of emphasis has been placed on strategies to promote the role of citizens in
the system. For instance, in Sweden, to facilitate the sorting practice, various types of facilities are
considered by municipalities. These are bring/drop-off points (i.e., recycling stations) or property-close
collection stations. A property-close collection station is usually located near the residential area,
as opposed to the bring/drop-off points, and can be implemented in different ways, depending upon
the residential conditions and the municipality’s plans for waste collection. The most common types of
property-close collection stations are the two-bin system, the comingled collection of dry recyclables,
separate bins for different recyclable materials, multi-compartment bins, optical sorting, and food
waste separation. In addition to these facilities, the producer responsibility law has probably led
to the largest improvement in Sweden’s waste management. According to this law, producers are
responsible for the safe collection, transporting and disposal of specific types of waste, e.g., packaging,
tires, and graph paper. Nowadays, most Swedish producers work in affiliation with the FTT (FTI,
forpacknings och tidningsinsamlingen in Swedish (the packaging and newspaper collection)) to
promote their sustainable businesses, and to meet their obligations as producers [20]. Producers are
also responsible for reducing the environmental impacts of their products and to provide municipalities
with information to deal with production waste. Municipalities, on the other hand, are responsible for
providing residents with relevant information, and residents are expected to separate and sort different
waste fractions in their homes, i.e., sorting at the source [16,21]. Therefore, such a system must avoid
confusion and inconvenience for the residents. For instance, in some brochures provided by Swedish
municipalities, about 200 different MSW items are listed, and information is given on how to sort them
into ten different waste bins. If there is inadequate information, consumers will not be sure of how
and to what extent these items must be separated and sorted. Furthermore, waste sorting in Sweden
is a moral obligation, and there is no penalty for not sorting correctly [17]. Research conducted by
Rousta et al. (2013) [22] showed that perceived inconvenience by residents can hinder proper sorting,
and that paper and plastic packaging waste has higher rates of miss-sorting, due to a large distance
between the local collection system and the residential area.

Since a large part of the packaging is used for food products, and food packaging is the most
substantial part of missorted fractions in household waste, it is important to identify any factors
that can encourage consumers to sort food packaging waste. The first contact that consumers have
with packaged food is the packaging. This packaging has structural, graphical and verbal attributes.
Packaging structural attributes include the type of material from which the packaging is made, and the
shape and size of the packaging. Graphical attributes include the color of the packaging, as well as the
labels and symbols that may be found on the packaging. Verbal attributes include information that is in
the form of text [23]. A combination of these attributes enables food packaging to be a service provider
to the consumer by offering different functions, such as being easy to open, or features such as a sense of
the quality of the packaging and the packaged product [24]. The level of consumer satisfaction with the
service, whether it be positive or negative, could influence consumer interaction with the packaging,
i.e., communication between the consumer and the packaging [25]. Therefore, understanding which
factors hinder consumers from proper sorting could enable packaging designers to utilize the potential
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of packaging to communicate with consumers, and thereby effect their behavior [26,27]. This could
facilitate the sorting and recycling of the packaging waste [28].

There have been extensive investigations to identify the impact that food packaging attributes
can have on consumer behavior, and how improving these attributes can support proper recycling
and sorting [26,29-32]. Various factors have been identified that can hinder recycling behavior,
such as uncertainty [33], difficulty to empty, clean, fold and separate the packaging, and perceived
inconvenience when sorting [26,34-36]. A wide range of packaging functions and attributes that can
reduce these effects have been proposed by researchers. These include easy to empty, easy to clean,
easy to reseal, easy to compact/fold, easy to separate, recycling symbols and packaging features that
can be perceived as providing additional value and convenience [34,35,37,38]. The current knowledge,
however, is too general, and different types of packaging that have varying attributes may influence
consumer behavior in different ways [39]. For example, large or heavy packaging has been identified as
being problematic for sorting by consumers [26,29,40], but the terms ‘large” or ‘heavy’ are not explicitly
defined. Similarly, the materials used in the packages can be perceived by consumers as providing
value, and this can positively affect their recycling behavior [34]. However, it is still not clear if other
attributes of packaging can be perceived as providing ‘value’, and whether or not it would be the same
for all types of packaging.

It can also be noted that there is less focus on waste sorting than on other parts of the waste
management system, and this term is usually studied in parallel or included with recycling, so-called
recycling behavior, e.g., [41-43]. There are only a limited number of studies that focus only on waste
separation and sorting of packaging waste, e.g., [34,36].

Hence, it is of interest to understand the influence that specific types of packaging and packaging
attributes can have on consumer separating and sorting behavior. This includes developing knowledge
regarding the packaging functions and features, and how these are aligned with consumer needs
during the separation and sorting of the waste [44]. This is of critical importance during the sorting
of waste, since the consumers may perceive that the packaging loses its value directly after the
contents have been used, and the fact that the packaging becomes a ‘waste” product may influence its
relationship with the consumer [34]. In addition, waste sorting is a routine task for consumers, and is
often conducted without conscious thought. Consumers become aware of their actions when they
encounter an obstacle that hinders their behavior [33]. However, the unconscious mind is a pool of
thoughts, memories, and feelings that shape more than 95% of human activities [45,46]. Hence, it is
plausible that proper product design that can meet functionality, usability and consumer satisfaction
can affect the unconscious consumer behavior in an intended way [47,48]. This requires an in-depth
knowledge of consumer perceptions to identify the key factors (packaging attributes) that affect
consumer behavior [49]. An example is the recent Coca Cola ™ campaign in Sweden (2020) to promote
the sorting of plastic bottles [50].

The purpose of the current study, therefore, is to deepen our understanding of how particular
attributes of specific types of food packaging can influence the decisions that consumers make
during the separation and sorting of packaging waste at home. The study is intended to supply
feasible suggestions for packaging developers, by interpreting consumers’ statements and perceptions
about packaging functions and attributes. This has not been the focus of previous investigations.
The understanding that is gained from this type of study aims to improve the design of selected
packaging so that it can support correct separation and sorting.

2. Factors That Influence Consumer Separating and Sorting Behavior and Their Relationship to
Packaging Attributes

Previous investigations have identified different factors that influence consumer recycling behavior.
These include (1) sociodemographic factors, such as age, gender and level of education, (2) internal
factors, such as attitudes, beliefs, level of knowledge regarding which materials are recyclable,
motivation and social norms, and (3) external factors, such as the distance between the living place
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and the recycling station, government intervention, collection services and costs [51-53]. A literature
review by Nemat et al. [54] revealed that within studies that focused on ‘food packaging attribute” and
‘recycling/sorting behavior’, five of these factors were most often mentioned as being affected by food
packaging attributes.

These are: (1) attitude, (2) uncertainty and recycling knowledge, (3) packaging functions,
(4) perceived quality/value, and (5) perceived convenience. These factors are focused on in the present
study, and are discussed in more detail below. The literature review, which was limited to household
waste sorting, showed which food packaging attributes could affect each of these factors.

2.1. Attitude

Two of the most recognized models that are used to explain recycling behavior, the theory of
reasoned action [55] and the theory of planned behavior [56], agree that consumer attitude (the
person’s evaluation of favoring or not favoring the action) and environmental knowledge (awareness
of environmental issues) are important predictors of consumer recycling behavior. Consumers with
a positive attitude are more motivated to recycle [55-59]. The attitude itself can be affected by
environmental knowledge [57]. A higher level of environmental knowledge increases the probability
that consumers sort their waste [57,58]. Several studies showed that attitude can be influenced by
the material that the packaging is made from, especially when consumers believe that recycling
the material can have a significant environmental impact [59]. Materials such as paper and metal,
which are perceived as being recyclable, encourage consumers to separate and sort the packaging
for recycling, whereas materials such as plastic can negatively affect the consumer attitude [34,59].
Large food packaging can also negatively influence this consumer attitude, since the bigger size
may imply a higher amount of food waste and difficulty with emptying and cleaning, which would
subsequently be time-consuming activities (Consumers are usually only instructed to separate and
sort packaging waste. However, as discussed below, many consumers empty and even clean the
packages before separation and sorting). Contrary to this, some visual attributes of food packaging,
such as anti-littering and ecofriendly labels, as well as recycling symbols, can appeal to consumer
environmental awareness, and hence have a positive effect on consumer attitude [35].

2.2. Uncertainty and Recycling Knowledge

Several studies have found a positive correlation between recycling knowledge and recycling
behavior [60,61]. In order to recycle packaging waste correctly, consumers often need knowledge of,
for example, which products are packaging or non-packaging, the materials that the packaging is made
from, as well as their recyclability, how to separate the different materials in a given package, and where
to sort them (location of recycling containers) [62]. Therefore, access to adequate information would
enhance recycling behavior by reducing consumer uncertainty [62]. Packaging can be one of the best
carriers of this information, whether the information is communicated consciously or unconsciously,
since it can provide information that is relevant for the given package and at the time when this
information is needed [63]. However, this is not a trivial task, since consumers are surrounded by
large amounts of information, so that the information may be disregarded [57]. Also, since paying
attention to information is a voluntary task, consumers who are not interested in recycling may ignore
the information [61], especially if it is difficult to read or understand [35]. Therefore, for products that
are purchased regularly, like food, explicit visual attributes, such as color, labels, logos and symbols,
have a critical role in attracting consumer attention [64—66]. These visual attributes are unconscious [67],
so that they are more easily perceived by the consumer [68], in contrast to verbal attributes, i.e., written
information that requires more effort to be perceived by consumers.

2.3. Packaging Functionsg

A productis defined by its attributes. These attributes enable or restrict consumers to act in a certain
way, and they change consumer experience [28]. Similarly, the functions that the packaging provides
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can, together with its attributes, be a promising way to influence consumer behavior, experiences
and perceptions about recycling [36]. Food packaging has primary functions, such as containment,
apportionment, protection and a communication channel to the consumer.

Packaging can also provide functions such as being easy to empty, easy to clean, easy to separate,
easy to compress (after usage), easy to re-seal, as well as information on how to sort. These various
functions can be obtained by combining different packaging attributes. For example, the shape of
the packaging and the material from which it is made affect the functions that are offered by the
packaging [69].

2.4. Perceived Quality/Value

There is a strong correlation between the perceived quality/value of the food packaging waste and
consumer intention to separate and sort. A study by Langley et al. [34] showed that consumers have
a stronger intention to recycle if they perceive that the packaging has high quality, i.e., if they perceive
that the packaging has high economic value. For example, glass is recycled more than other fractions,
and plastic films are often sorted in mixed waste. Another study showed that consumers are reluctant
to recycle a package if it is crumpled or torn, even if they know that it can be recycled [70]. The visual
attributes of packaging, such as shape, color and material, can also affect the perceived quality of the
packaging [71]. The perceived quality/value can also be affected by information on the packaging,
individual consumer preferences, form and function [72,73].

2.5. Perceived Convenience

Although factors such as attitude and recycling knowledge may influence consumer motivation to
sort, consumers often perceive that they are better at sorting than they are [74,75]. This could be due to
several factors, including perceived convenience. The perceived convenience to recycle varies among
different consumers. However, in general, consumers are more likely to separate and sort packaging
waste if it is not perceived as being too inconvenient. Aspects that affect consumers’ perception of
convenience include a lack of proper information at the time of sorting, and the time, space, and effort
needed to perform the separation and sorting [36—40]. Attributes of food packaging can also influence
the perceived convenience. For example, providing symbols that indicate packaging recyclability is
perceived as increasing the convenience by consumers [35], since this type of information can enhance
consumer recycling knowledge. Other packaging functions, such as the difficulty to empty or to
clean, are commonly perceived as an inconvenience, since both require additional effort, and are time
consuming [34-37]. Also, large and heavy food packaging can be perceived as being inconvenient
for recycling and sorting, since it can be difficult to transport, or to empty and clean [26,29,40].
As a conclusion from Section 2, the key aspects that are discussed above are summarized in Table 1.

Table 1. Five main factors that can influence sorting behavior and the packaging attributes that can

affect them.
The Food Packaging Attribute
Factors Label/Symbol/Logo  Form/Shape Material Color Size

Attitude X X X

Uncertainty and Recycling knowledge X X

Packaging function X X X
Perceived quality X X X X
Perceived convenience X X X X

3. Methods and Materials

The research approach, including materials for selecting data and the type of interview, was based
on user-centered design (UCD). This method places consumer needs at the core of the study in order to
understand their experiences, choices and options when using products or services, and to identify
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factors that influence consumer perception [76]. It consists of three main phases: (1) inspiration,
including identifying the problems encountered by the consumers and their demands, and that was
used in the present study to plan interviews (2) ideation, including finding a proper solution, and that
was used to generate appropriate suggestions for discovered problems, and (3) implementation [77].
The aim was to understand consumer behavioral problems and demands during the separating and
sorting of food packaging waste, and how food packaging attributes can influence them. Desired results
can be achieved by obtaining participant feedback, including open-ended discussions, and maintaining
an interaction where participants feel free to act and make decisions that are normal in their every-day
life [78]. Interviews were conducted through free discussions to collect data, since this method provides
a useful way to penetrate participants’ thoughts [79]. Moreover, interviews are perceived as being more
informal than other methods such as surveys, and this enables participants to feel more comfortable
and to freely share their thoughts, feelings and experiences [80]. In this way, the researcher has
more chance of empathizing with the participants. However, a free discussion can be difficult to end.
Hence, to narrow the free discussion, predetermined questions were designed and used to guide
the interviews.

The research was conducted in Karlskrona, a medium-sized city in the south of Sweden.
The invitations to the potential participants to take part in the experiment were managed by one
the authors via networks of friends. 24 families were approached by speaking directly, phoning or
e-mailing them. The research intention, estimated duration, expectations, and the need for direct
interviews, were explained to the participants before they decided to participate in the study. Fifteen
families, which included 37 people, agreed to participate. The group contained participants with
different types of jobs, income, age, levels of education and types of housing.

Yogurt and cream packaging were selected to study explicit examples of how the participants
decide to separate and sort their packaging waste. Yogurt and cream, respectively, have a second and
third place in dairy consumption after ordinary milk in Sweden [81]. They also have a higher viscosity
than milk, and hence they are more likely to adhere to the packaging surface. This can be perceived as
an obstacle to separate and sort if the consumers want to empty and clean the packaging waste before
sorting. Williams et al. [37] recommend that specific and commonly used types of packaging should be
used in studies, so that the participants can easily remember their experiences. Therefore, six different
types of packages that are commonly sold by companies in Sweden (e.g., ICA, Willys, Coop, Netto and
Lidl) were selected. These are illustrated in Table 2, where the gray images in the right column were
used when communicating with the participants.

The packaging is primarily produced from paperboard (The paperboard packaging studied here
also contains plastic films as part of the carton. However, consumers are expected to sort these cartons
as paperboard waste and the plastic cap, when it exists, as plastic waste. Paperboard is the most
popular material for food packaging from the consumers’ point of view [82], and has accounted for
35.7% of the global packaging consumption in 2016 [83]. As shown in Table 2, Type A is the only
package that contains no plastic cap, Types C and E have a cap at the top of the carton, which enables
easy emptying, cleaning and separating (according to the information on the package). Types B, D and
E have caps on the side of the carton, and Types B and E are the standard packaging types for yogurt
and cream, respectively. Types A, B and C contain 1000 cc of yogurt, and Types E and F contain 500 cc
and 300 cc of cream, respectively. They are all common sizes in Sweden for yogurt [37] and cream.
Types D and F are the biggest and smallest types, respectively. This diversity in packaging enabled the
participants to share experiences of separating and sorting packages that have different attributes.

Among the 15 families included in the study, five families lived in houses and used a two-bin
system (one intended for food waste and the other for combustible waste) for collecting and sorting their
waste. Packaging waste must be separated beforehand and then transferred to the recycling station
(bring system). Waste from the two-bin system is usually collected twice a week, and one company is
responsible for collection [84]. The remaining families live in apartments and use a property-close
system that consists of different trash bins that are located in one room ("Miljérum’ in Swedish) near
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the residential area. These bins are used to collect different types of waste, including paper, plastic
and glass packaging. The process for collecting waste, however, is different, and depends on which
company holds a contract with the residential landlord.

Table 2. Different types of packaging used in the research. The gray forms are the symbols for each
type of packaging.
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The packaging waste considered in this study consists of two types of material (paperboard and
plastic) that should be sorted into bins for paper and plastic waste, as recommended by producers
and legislations established by FTI. Since the participants in this study have easy access to recycling
systems, the focus is on participants’ sorting activities in their living places.

The participants were asked to include these types of packaging when performing their daily
shopping during the month before the interview, regardless of the brand of dairies. This gave them
time to experience the packaging, including separating and sorting the waste before the interview.
This increased the probability of obtaining data from their real experiences, rather than their assumed
experiences. The interviews were recorded and transcribed for further analysis and interpretation.

Data Collection

Open-ended interviews were used to understand the influence of the factors that were discussed
in Section 2, Table 1 on participants’ behavior during waste sorting. The interviews were guided by
questions, as listed in Table 3. Each question was designed to address specific factors. The factors that
are addressed by each of the questions are summarized in Table 3 and discussed in detail below.

Table 3. The interview questions (Q1-Q10) and the factors that can influence separation and sorting,
and that are addressed by these questions.

. Attitudeto  Packaging Uncertalr}ty Perceived Perceived
Questions Recyclin, Functions & Recycling Quality/Value Convenience
yeung Knowledge Y
Q1. How do you rate yourself in X
recycling/sorting?
Q2. How did you gain your recycling X X X
knowledge? How did you learn to do recycling?
Q3. How do you recycle dairy (yogurt and X X
cream) packaging waste at home?
Q4. Did you read and / or notice the ingredients X X
on the dairy packages? Why/Why not?
Q5. Did you notice to the labels/symbols on X X X X
packaging? Do you know the meaning of them?
Q6. Did you notice the images on packages? X X X
Q7. Which color combination of these packages X
may decrease the risk that they are sorted with
mixed waste? Why?
Q8. Which types of these packages did you find X X X X
more valuable/higher quality? Why?
Q9. Which size of these packages is suitable for X X X
recycling? Why?
Q10. Which type of these packages did you find X X X X

more suitable/easy for recycling? Why?

The interviews were conducted separately for each of the participants, and mostly performed
in their living places. It was clarified that the research focus is not on their actions/behavior, and is
not a basis for judgment, but rather performed to understand the factors which cause (i.e., packaging
attribute) their actions/behavior. The participants had a wide range of age, professions and education,
and thus had different levels of recycling knowledge. Hence, their perception of some terms such as
‘value,” ‘quality’, or ‘recyclability’, was not the same, which required additional explanations during
the interviews. It was, therefore, necessary to ask the questions and manage the interviews in different
ways. The language was another factor that amplified the above situation, thus making the interviews
different from each other. The interviews were usually performed using a mixture of Swedish and
English. The interviews were therefore done with the assistance of a Swedish person who was also good
in English. Some interviewees also gave permission to record the interviews as an audio file, and all
interviews were carefully transcribed and translated. The participants’ statements were compared,
and common themes were identified. Irrespective of the duration or language of these interviews,
they were all started by the participants evaluating their recycling knowledge (Q1) to understand how
the participants perceive their behavior. People in developed countries such as Sweden usually have
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a higher recycling knowledge [85], so Q2 was designed to identify the most common sources used to
gain this knowledge.

Previous studies have shown that the separation and sorting of food packaging waste are usually
preceded by emptying the package after use [86,87]. Only separation and sorting, and not emptying,
are usually recommended by those sources and instructions related to waste management [86,87].
Hence, the next part of the interview (Q3) was dedicated to understanding whether the participants
performed the same steps as given by instructions, or if the participants had different steps prior to,
or during, separation and sorting. The participants were also asked to explain the process of separating
food packaging waste. Questions Q4-Q7 focused on the verbal (i.e., written text) and visual attributes
of food packaging such as symbols, signs and colors. Question Q8 aims to identify the packaging and
packaging attributes that gave the largest impression of quality/value. Question Q9 was intended to
identify the effect of the different packaging sizes on their sorting. The last Question (Q10) compared
the functions of the packaging that influence sorting behavior.

4. Results and Discussions

The self-evaluation Question (Q1) was analyzed to ascertain the participants’ levels of motivation
for practicing waste sorting, their general and specific knowledge in this matter, and how frequently
they sort waste. Most participants believed that they were good at sorting waste. In response to
Question (Q2), the information about recycling that was provided by the participants’ relatives, friends,
neighbors, or landlord, was stated by participants as the main source. A few stated that they relied
upon information that they received from school and the Internet, while TV and the radio were rarely
given as a source. Only four of the 37 participants considered the packaging as the primary source to
obtain recycling knowledge. The responses to (QQ1) showed that the participants were aware of the
benefits of sorting the packaging, but most of them did not use the packaging as a possible source
of information to promote their separation and sorting. According to the participants’ statements,
this is due to that fact that gaining information from the packaging (as a source) was not considered by
them, and a few participants said that they did not need to look for information on the packaging,
since they trust the information obtained from other sources. In the next part of the interview (Q3),
the participants described the detailed steps for the sorting of the packaging waste. This was done by
repeating the actions during the interview, or by recalling from memory. Comparing the statements
revealed three main intentions of the participants. One group regarded themselves as highly motivated
for sorting waste, and they tried not to neglect the task, and were classified as ‘always’. The ones
who were aware of the benefits of sorting waste, while at the same time neglecting it on occasions,
are classified as ‘sometimes’, and the ones who were neither motivated, nor cared about sorting,
were classified as ‘never’. The results are summarized in Table 4.

Table 4. The main steps prior to and during the sorting of packaging waste, and the reasons that they
were performed by the participants.

Always  Sometimes Never Main Reason
Removing the cap or cutting the head 30 6 1 Preparing for emptying
Emptying the packaging 30 6 1 Preparing for cleaning
Cleaning the packaging 22 9 6 Preventing food odors
Folding/compacting 32 4 1 Saving space
Re-closing the cap 28 7 2 Preventing food odors and leaking
Separating the cap 27 5 5 Environmental concern
Sorting the cap as plastic and the o7 5 5 Environmental concern

body as a paperboard packaging

As can be seen from Table 4, most of the participants perceived that they had separated and sorted
their packages. They usually performed the tasks sequentially from the top to the bottom row in
Table 4. Comparison of the instructions for sorting with their actions listed in Table 4 showed that their
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actions are similar to the instructions of emptying, separating and sorting. The other steps, such as
cleaning and folding, are not given in the instructions, but they are often a result of the participants’
living conditions.

For example, cleaning with water and detergent wastes valuable water and chemicals, and such
actions are not given in the instructions. However, these actions were performed by the participants
to prevent the spreading of bad odors that would have resulted from the unused dairy product.
In addition, compacting or folding the packages saved space in their kitchens.

“We live in a villa where we collect, sort, and keep the packaging waste in the garage and then
transfer it to a recycling station once a week still, we fold the packaging waste to save a space.”

These results are in agreement with those from previous studies, such as Bernstad [18], that showed
that the lack of space at home could be a root cause for compacting the packaging waste. In addition,
one of the participants compacted the waste, as it gave a sense of peace (see Figure 1).

“I am not into either recycling or sorting, yet finding new ways for folding packaging waste is
rather fun and makes me calm.”

Figure 1. Illustration of a way of that a package was folded and kept compact by one of the participants.

Different graphical elements, such as logos, symbols, images and texts that can be perceived as
relating to attitude, recycling and environmental knowledge, were discussed with the participants
using questions Q4 and Q5. These are usually found on the packaging used in the study, and are
shown in Figure 2. The discussion aimed to identify the way that the participants perceived these
elements (e.g., if they were seen at all, and if they were perceived as giving useful information) and if
some elements were more useful than others. The aims of these elements, which was retrieved from
producers, are elaborated on in Appendix A [88-90]. Symbol-1 & 2, Text-1 and 2, as well as Logo-1,
2 and 3, target attitude and environmental knowledge. Symbol-2, Image-1, and Text-2 are intended to
enhance recycling knowledge, therefore motivating separation and sorting.

KE | VAR,
1 10006 10CHUKT
i H -
4 Ingred .
3 R 3 Hagpastoriserad mjolk och
W oARD TV yoghurtkultur, vitamin D.
Logo -3 Text - 1

Kallsortering: Yoghurtpaketet sorteras
som pappersforpackning och skruvkorken
som plast. Hela férpackningen tas
omhand i materialdtervinningen.

Symbol - 1 Symbol - 2 Image - 1 Text - 2

Figure 2. The logos, symbols, images and texts that are often found on the selected packaging, and that
were discussed in the interviews.
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Table 5 lists the participants’ statements about these graphical elements. The second column in the
table presents statements that explain the participants” experiences. The third column, issues, describes
the perceived problem with the element, i.e., that the element was not clear, or that the message was
confusing. The final column shows how the elements were perceived by the participants, i.e., that they
were inconvenient (difficult to read or not useful), or that it made the participants uncertain on how to
separate and sort the packaging.

Table 5. The participants’ statements regard to the packages’ graphical elements.

Elements Participants’” Statements Issues Part1c1pa}nts
Perception
Logo-1
KRAV! I never noticed the logo (37 answers). Not clear Inconvenient
1 did not see the logo (35 answers). I .
I saw the logo and it is related to environment issues Not clear n[cjonvem.ent
ncertain
(2 answers).
Logo-3
AR, Inever saw the logo (36 answers). Notclear  Inconvenient
s I'saw the logo and it says that the content is natural milk =
M BONDE- H . :
,,; (1 answer). Confusing Uncertain
Symbol-1
G I did not see the symbol, it’s too small and not visible
( Gs ) (36 answers). Not clear  Inconvenient
\) I saw the symbol but I don’t know what it implies (1 answer).
Symbol-2
|
Inever saw the symbol (37 answers). Not clear  Inconvenient
Inever look for the ingredients since the text is too small and
not readable (5 answers).
Text-1 I'look for the ingredients sometimes, if I have time
(10 answers).
1000(1 YU(:HUM Usually I know what the package contains and I don’t notice
I ; 3 the ingredients unless I want to buy a new product (5 answers). Notclear  Inconvenient
ngredienser: - . !
Hogpastoriserad mjélk och I always check the ingredients on packages when shopping
yoghurtkultur, vitamin D. and it’s really important to me (15 answers).
I read it but it would be better if the text is designed to be in
the same place on all packaging—then you wouldn’t have to
search for it on each package (2 answers).
Text-2 I did not know the information even existed (8 answers).
Kallsortering: Yoghurtpaketet sorteras I saw the text but it’s too small and not readable (17 answers). Notclear  Inconvenient
som pappersforpackning och skiuvkorken | T read it but it was confusing; even if the cap is separated from -
som plast. Hela férpackningen tas . . . . . . .
omhand i materialtervinningen. the package there is still a plastic part inside the package that  Confusing Uncertain
the text doesn’t explain how to take care of (8 answers).
I did not see the image (30 answers).
I saw the image but it is not related to recycling of the package
(1 answer). Notclear  Inconvenient
I didn’t notice the image, because I thought it might be -
a cooking recipe (2 answers). Confusing Uncertain

I saw the image, but the images are too small and not visible
(4 answers).

In summary, the statements in Table 5 show that the visual elements are usually not clear, and
that the messages that they are trying to communicate are confusing, even to those who seek this
information. The different placements of data, logo and symbols on the packages, together with their
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small size, amplified the above situation, and was reported as the largest barrier for these elements
to be a channel of communication with consumers. Thus, they were ignored by the participants.
Figure 3 shows an example that was discussed in more detail above. The small size of the image
does not catch the consumers’ attention, and the text containing the sorting information was even
smaller (in comparison with other verbal attributes). For this reason, participants were unable to read
it, or mistook it for being a recipe.

Varav mattat fett 1,

S\ ( ) Kolhydrat
3
P ED) A varav sockerarter 3’§g
Protein 3,4g
Salt 014

" . '1
= e) Vitamin D 1,0 ug= 20%E
Kalcium 120 mg=15%*

Tryckin, dra och vrid

frsiktigt loss toppen Tootien *av Dagligt referensintag (OR)
s s N\ -~
ﬁ Kylvara: Forvaras vid
i 4 hogst + 8°C. —
| Bast fore: ]65]
7 ? L 47 Se toppen. EC
Wimochpressa ut N Skalj och somu‘k&k’ N oli J
och opp som plas Skolj och sortera kork
: och topp som plast,
Lismerom vérnya forpackning paarla.se restensom papper

Figure 3. An illustration of the small size of the image and text that gives sorting information on
a yogurt package. The scale of the main image (left) is 1:1 and is increased to 3:1 in the right image.
The translation of the text under the symbol is: wash and sort the cap and top as plastic, and the rest
as paper.

Table 5 shows that it is not only the text that the participants do not find useful, but also the
symbols, logos and images. According to the participants” statements, the graphical elements should
be designed to correspond with their intentions, and visual elements should be combined with verbal
elements to give meaningful information. These properties are also suggested by other researchers,
such as Carrillo et al. [91].

Showing the graphical elements to the participants also led to free discussion during the interviews.
This yielded a deeper understanding of how these elements were perceived. The following are some
explicit examples that arose from the participants” statements: Symbol-1 (see Figure 2) was carved
on some packaging caps, and showed that the cap is made from biodegradable material (sugar cane).
The symbol also indicates that there are lower carbon emissions when producing and recycling the
cap [92,93]. In the absence of proper information, and the inability to communicate, the aim of the
symbol was not understood. This is a disadvantage, since a previous study has shown that people are
more likely to recycle if they are aware of the material’s recyclability and the environmental benefits of
recycling [94]. Also, some caps, even the larger ones, were not marked with a symbol. This disparity
confused the participants, since it is not clear why some caps are marked, and others not.

Lack of clear information also caused uncertainty that impacted the participants” decision-making,
especially during the cleaning and separation of the packaging waste. An example was the package
with both a plastic cap and a plastic neck that was integrated with the paperboard carton. The producer
recommendation, which is given on some of the packaging, is to “leave the packaging in the container
for paper packaging and the loose screw cap in the plastic packaging container”. This faced the
participants with a dilemma If the cap should be removed and separated since it is plastic, then what
would happen for the remaining plastic part (i.e., the neck)? If it does not need to be removed then
why does the producer recommend that the cap be separated and sorted in a plastic container? Also,
they were not sure to what extent packaging should be cleaned. Therefore, some participants cut the
packaging to separate the plastic neck from the paper carton before washing both parts. Although this
may be better sorting, it is time-consuming, and cannot be expected from all consumers. As expressed
by most of the participants, although they want to sort, they can neglect to do so due to lack of time or
the need for excessive effort, i.e., perceived inconvenience.
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The participants also stated that a reason for ignoring graphical elements is their placement on
the package. The place that these elements appear also varied from one package to another. This lack
of consistency in having the sorting information at the same place on the packaging, and even among
different packages produced by the same company, was confusing, and made the participants reluctant
to obtain the correct information. As can be seen in Figure 4, information on how to recycle the
packaging is mentioned in different places and with different formats on the different packages, or not
even mentioned at all.

aoghuit MILD YOGHURT
¢ UNGE LEVE YORRATEN

CIET R — 29000 NUAK 0 L ET N 5
R e

s

[ R=
® | ==

— = el
A 1 11 1 o
) m— X re corenar
g

Figure 4. An example of where recycling information appears at different places (shown with red lines
in the left and middle panels), and where this information is not given at all (right panel).

From a psychological perspective, this could be due to consumer desire to achieve a successful
habitual performance, such as purchasing a product after having read its ingredients [95]. As marketing
research has shown, consumers tend to search for desired information, such as ingredients, at the
same place on all packaging [96]. Hence, proper arrangement of information, as well as giving it
priority over other information on the package, whether it be text, logos, or symbols, could increase
communication with consumers, which is also known as the hierarchy of information [97]. As previous
research has shown, giving salient items a high priority on the packaging, by using, for example, visual
elements, stimulates consumer attention [98]. This requires a delicate balance between visual and
verbal attributes. Even small details may affect how consumers interpret the information, and can
negatively affect consumer attitude. For example, using a small font for the sorting information may
decrease the value of the information, giving it a lower priority to other information. As expressed by
one of the participants: “It has always surprised me that this information is really important. Why do
they write it in a smaller size compared to other information that is provided?” The main reason is
that readers perceive a larger font as being more important [99]. Generally, selecting the right font
size depends on certain variables, such as the purpose of the text, the place on packaging, the age of
the main user, and the distance between the consumer and the package, whether it is on the shelf
or in the consumer’s hands. However, a size between 12pt-16pt appears to be large enough to be
read by consumers. Also, black font on a white or light color background is widely known to be the
best combination to enable reading [96,100,101]. In addition, it would be less confusing if different
producers use the same terms for a specific purpose. For instance, Lidl, a company in Sweden, used the
term ‘sorting” (Kéllsortering in Swedish (sorting)) to guide consumer sorting of packaging while Arla
used ‘recycling’ (Atervinn in Swedish (recycling)) for the same purpose.

The answers to the question about the importance of color combinations to simplify sorting
(Q7) showed that most of the participants saw no benefit in using different colors for the main
body of packaging. On the contrary, they thought that using vivid colors, e.g., red, for the cap,
may remind them to separate and sort the cap separately. This implies that colors as visual attributes
not only have a decorative character, but can also communicate a certain meaning, and can, therefore,
be used to facilitate the way that consumers interpret a function. This has been noted in previous
investigations [102].
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Although the packaging was selected from different companies, and hence it differs in appearance
(graphically), none of the packages were regarded as having a high quality due to their appearance.
The participants had difficulty in using the term ‘higher quality’ (Q8) to distinguish between the
packages themselves, but rather used it to refer to the contents. This is not consistent with previous
results, that found that the packaging design can affect the perception of the quality of the packaging,
e.g., [27,103,104]. Instead of discussing ‘quality’, the participants preferred to use the term ‘higher
value’ to distinguish between the packages. Within this study, the larger packages and those that had
better functionality during use were considered as having a higher value.

This might be due to weak graphic design, or manifesting the low effect of appearance on
perceiving quality in the product that is purchased and used habitually.

There was no consensus regarding the influence of different sizes on sorting behavior (Q9).
As stated earlier, bigger packaging has been seen as an obstacle for proper sorting. However, at least
for the range of sizes used in the present study, contradictory results were obtained, since the smallest
package (300 cc) was perceived to be the most problematic to sort. This was due to the difficulty of
folding the small packaging at the same time that it was perceived to have a low value. It was, therefore,
more likely to be discarded in the mixed-waste fraction. Similarly, several participants perceived that
the biggest package (1500 cc) had the highest value, since it contained more paperboard, and this
package was sorted correctly.

In the last question (Q10) the participants were asked to share their experiences regarding the
suitability and ease of sorting the different packages. This part of the interview was primarily conducted
using free discussions, and identified the participants’ suggestions to improve the packaging to make
it more suitable for sorting. Table 6 lists these suggestions and what the participants perceived as
advantageous or disadvantageous for the proper sorting of each type of packaging waste.

Table 6. Participants’ experiences in sorting the different types of packaging.

Participants’

Product Participants’ E i .
roduc articipants” Experiences Perceptions

= Ilike the way that it is made from paper and that it has a wide-open mouth for emptying
and washing. In addition, you can check the remaining contents all the time!

TypeA It's easy to open, use, empty and clean! We used to have this type of package when I was

a kid.
Yogurt . q
10§0 - Its open mouth lets you to clean it easily and you can even use your hands. It has no
8 plastic parts.
S - It’s easy to empty and clean, although its sticky upper edges require too much effort to clean. Conven'lent for )
= It’s easy to use and recycle since it’s made from pure cardboard. separating and sorting
- From the moment that you open it, you have to take care that its mouth edges are clean,
otherwise you can’t close the mouth and it is hard to wash out the yogurt later on when
it dries.
- I don’t like it at all; you can’t re-close the mouth the content gets a fridge smell and spoils
much faster than the contents in the other packages that have a cap. However, it’s really
easy for recycling!
- It’s not easy to wash and empty because of its small entrance.
- You need to clean and wash it carefully to be able to fold it completely.
- Its cap lets you re-close it easily and after folding keeps it tight.
TypeB -~ Inever remove the cap before sorting to prevent spreading of a bad smell in my kitchen.
Yogurt - It’s not easy to separate since you cannot just remove the cap when the screw plastic part
i i Somewhat inconvenient
1000 g integrated with body.
Even in th ling i o 1 h h do with the i d for separating and
§ ven in the recycling instruction it’s not clear what you have to do with the integrate i
= plastic part before sorting! sorting
High value

- It’s easy for separating and sorting, since it just made from paper and plastic.

- You can pour water and soap into it and then closed the cap and shake the package, then
pouring out the whole content is easy!

- Its cubic form with sharp edges makes it difficult to clean since the yogurt sticks to these
sharp corners on the inside, but on the other hand it is really popular and I have no idea of
how it could be better!

- Its size perfectly matches with your fridge and because of its cap you can fold it and keep it
in minimum size which suits me since I empty my trash bin less than once a week!

Uncertain how to
separate and sort
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Table 6. Cont.

Participants’

P Participants’ Experi ;
roduct articipants’ Experiences Perceptions

= Its straight and wide mouth makes it easy to empty and wash with water.
= You can see if there is any leftover yogurt which also doesn’t stick inside since the corners

Type C are curved.
Yogurt = I'prefer the usual one (cubic and sharp edge) since its form, material and curved edges make g, o ohat inconvenient
1000 g it slippery, especially when you want to wash it, and in general I feel uncomfortable! for separating and
£ = Its cap can be removed easily, but it is a struggle to detach the plastic part on head from the sorting
main body. High value
= It’s not easy to fold. In fact, you have to spend time to open the lower edges to be able to Uncertain how to
fold it after the plastic part is cut and removed, or, as I do; you can crumple it! separate and sort
- Its curved edges and big plastic part doesn’t allow me to fold it, and it therefore occupied
a big space in my little trash bin.
= Up until now I have sorted it as plastic waste. Because of its form and graphic I didn’t
realize that it was made from paper!
- The bigger size means more leftover yogurt if you don’t consume it before the proper time,
and then it’s not easy to empty and clean since you need a lot of water to get rid of
Type D the yogurt!
Yogurt - You need a steady hand, and probably both hands, to make it completely empty and to
1500 g wash it. Inconvenient for
= - Its small entrance makes it difficult to empty and clean compared with the smaller size. separating and sorting

- I can't fold it since needs a lot of effort, and therefore I usually throw it away without folding. ~High value
- Evenifit's not easy to clean and wash I never leave this package in the mixed waste since ~ Uncertain how to
they made it from a huge amount of paper! separate and sort
- I don’t have enough space for a big package like this so I try to avoid purchasing packages
of this size as much as possible.
- Since it’s a big paper package with a small cap and an integrated plastic part, I didn’t
remove the cap because I cannot see how this makes any difference in the end!

Type E
C);g:m Its small size and big cap make it really easy to empty and clean.

500 I'don’t fold it since it is too small and its curved edge and big plastic head makes it difficult to fold.
: If I have time I'll cut the plastic part, otherwise I leave it un-touched in the package waste.

It’s really confusing; they wrote to separate the plastic cap but they didn’t mention why a small

package like this has a big plastic part at the head. Also, how should it be separated from

the body?

I don’t like this package; it’s small, but it has a big plastic part that it’s not good for

the environment.

Somewhat inconvenient
for separating and
sorting

Uncertain how to
separate and sort

Type F Actually, it’s so small that sometimes I didn’t wash it, and then I needed to keep the cap on to

Cream prevent spreading of a bad smell.

300 g Its small size doesn’t make it worth to fold it!
A small amount of water is enough to clean it.

*  \ Sometimes I sort it in packaging bins without removing the cap because I can’t remove the whole

plastic part.
I don’t fold it because this is not easy for a package of this size, but its cubic form reminds me not
to sort it as mixed waste.

Somewhat inconvenient
for separating and
sorting

Uncertain how to
separate and sort

The statements in Table 6 reveal that consumers may be hindered from sorting packaging properly
if the design of the packaging is not consistent with consumer needs. One inconsistency is when the
packaging attributes do not support functions that enhance proper sorting. For example, packages
with rounded corners and a plastic neck (Type C and E) are perceived to be easier to empty and
clean in comparison with cubic packaging with sharper edges, but at the same time, they make
separation and sorting more difficult. In this case, the neck was difficult to detach from the paperboard
carton (the rounded corners also made it harder to grip the package when removing the neck). Thus,
instead of struggling to separate and fold the package, as instructed on the package (see Figure 3),
the participants often preferred to use water to empty the package before sorting as paperboard waste,
without separating the plastic neck. Additionally, some participants incorrectly sorted the packaging as
plastic waste, since the shiny white color used for both the plastic neck and paperboard carton gave the
impression that the entire package was made from plastic. Another inconsistency was found between
the function of the packaging to preserve its content and its function to enhance sorting. For example,
one of the packages (Type A) has no plastic parts, and its mouth can be completely opened, making it
easy to empty and fold. This enhances proper sorting, but the inability to re-close the package makes it
difficult to keep the contents fresh.



Sustainability 2020, 12, 2234 16 of 22

A possible explanation for these inconsistencies is that some of the packaging functions and features
have been defined in general terms, without considering the needs of consumers, whether during usage
or sorting. Based on psychological studies, repeatedly performing a behavior, such as sorting waste
after use, must be convenient and easy to perform automatically [105,106]. Hence, inconsistencies in
the design of packaging identified here may negatively impact consumer interaction with the package,
and negatively influence consumer behavior during waste sorting (lack of satisfaction). This research
finding is not in line with the manufacturer’s desire to seek customer support for increased recycling
rates [107].

In the present study, the waste sorting process was guided more by the participants’ attitudes and
their relatively high recycling knowledge, than by the packaging features. Participants’ statements
often illustrated the same behavior, irrespective of whether the packaging had special functions that
facilitated the sorting process (e.g., ease of emptying or separating) or not. This is because these special
functions were not noticed nor discovered by the participants (lack of usability). The selected packages,
therefore, have been able to fulfill their primary function as containers, but, except the recyclable
materials used to make the packages (paperboard bodies), they have no features that successfully
guide waste sorting. Thus, they have failed to meet consumer expectations about usability and
satisfaction during waste sorting. A proper design [48], therefore, is needed to bring the potential to
sort packaging to the attention of consumers and to make it understandable. Proper design is also
crucial for extended producer responsibility, which is required by the European Commission [108],
and commits the producer to reduce the environmental impact of products and services throughout
the product’s lifecycle, including separation and sorting [109].

This can be achieved by (1) selecting meaningful visual attributes, for example, ascertaining
where the packaging should be folded, either by using a dotted or perforation line, and (2) providing
declarative and oriented information about waste sorting that is aligned with consumer needs;
for example, how and to what extent packaging should be cleaned.

Also, to stimulate consumer sorting behavior, information may be needed about the necessity of
separating and sorting food packaging waste, and the consequences of neglecting these tasks. Present
information on selected packages is often limited to clarifying where consumers are expected to sort
the separated waste.

5. Conclusions

Proper design of food packaging has the potential to enhance consumer decision-making when
separating and sorting packaging waste. Current food packaging does not seem to communicate this
information adequately, and appears to be designed as a container before and during the consumption
of the contents, rather than a facilitator for separating and sorting the packaging after the contents
are consumed. Improving the ability of the packaging to guide sorting may be more important
for consumable products that are purchased often, such as yogurt and cream, and that are sorted
habitually. This type of food packaging should be able to communicate relevant information to the
consumer. This can be done by giving attention to its functions, form, texture, color and usability,
and by selecting recyclable materials that can easily be separated from each other. This may be as
important as advancing manufacturing and recycling technology. Furthermore, the information about
separation and sorting must be easy to find and understandable to consumers.

It appears that the use of packaging as a source of information to support the separation and
sorting of the packaging waste has not received the same attention as improving the packaging
fabrication and selecting recyclable materials. However, this study reveals that choosing recyclable
materials does not guarantee the proper separation and sorting of the packaging. In fact, it was seen
that there are many other factors that need to be taken into account, such as consistency between
the form of the package with its functions. Along with this, waste separation and sorting are often
rituals to fulfill citizens” duties, and are often done routinely as a habit. The process must, therefore,
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be easy and convenient for consumers. Hence, packaging functions, such as ease of emptying, cleaning,
separating and folding, are most likely features that can be used to enhance proper sorting.

Considering the package as a product, with and without its contents, will expand its current
domain of responsibility, and reveal abilities that have not previously been investigated. In particular,
sustainable waste management would benefit if there was more knowledge and data available about
the influence of specific packaging attributes on consumer behavior. Further research is needed
to understand how the appearance of food packages, such as shape, texture, color and packaging
characteristics, can be used to improve waste sorting. In addition, the habitual essence of waste sorting
identifies a need for more specific packaging research that can provide empirical data for improving
the design of the packaging.
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Appendix A

Elements Definition of elements

Logo 1 A certification for eco-packaging
Logo 2 The product is made from renewable materials from forestry
Logo 3 Indicates that the dairy farmers gain some of the profits when

selling the product.

Symbol 1 The plastic cap is made from recyclable plastic, and can hence
motivate consumers to recycle the cap in the plastic fraction.

T
N+

Shows the place where the consumer can push to separate the
Symbol 2 plastic neck from the carton.

Text 1

10006 YOGHURT Shows that the ingredients and the yogurt are highly pasteurized

milk, yogurt culture and vitamin D.
Ingredienser:

Hogpastoriserad mjolk och

yoghurtkultur, vitamin D.

Text 2
[Kalsortering: Yoghurtpaketet sorteras Gives instructions for sorting: The yogurt packet (carton) sorts as
som pappersforpackning och skruvkorken | | baper packaging and the plastic neck as plastic. It also states that
som plast. Hela férpackningen tas A » "
omhand i materialatervinningen. the entire packaging should be material recycled.

Shows, together with written text, how consumers should remove
the plastic neck of the carton (top left panel), open the panels at the
bottom of the carton to make it flat (top right panel), empty and
fold the paperboard carton (bottom left panel) and then rinse and
sort the carton, neck, and cap (bottom right panel).

Figure Al. Definition of logos, symbols, images, and texts that are often found on the selected packaging
and that were discussed in the interviews provided in Figure 2.
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