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Abstract

INTRODUCTION: Recycling is not commonly perceived as hedonic, fun or experiential. While previous studies have
emphasised the importance of functional attributes and solutions for improving waste recycling in bins, the potential for
recycling as an experience has not been explored thoroughly.

OBJECTIVES: This study employs the perspective of gamification, environmental psychology and sensory marketing to
provide new perspectives on hedonic recycling.

METHODS: A focus group design was used to explore how experiential cues may influence cognition, emotion and
behaviour when recycling waste in bins. Four focus group discussions were employed and analysed thematically.

RESULTS: Findings show that while utilitarian attributes were most critical for participants, there are solutions that can be
experientially modified to not disturb the waste separation process. These modifications include digital feedback and
information of one’s impact on the environment. Other sensory and gamified modifications were discussed with their
potential effects on emotion and behaviour in mind.

CONCLUSION: A new conceptual framework was developed, which combined mechanics from gamification and sensory
cues as experiential cues. This framework was used to explore various different responses. The model indicates potential
relationships between recycling and experiential cues that can be empirically investigated.
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impact his behaviour. Every aspect of the branded chocolate
journey is well-thought through: how to purchase it, open it,
consume it and remember it. That is until it is time to throw
away the plastic wrapping which is less fun. Will he recycle
the wrapping or throw it on the ground?

Recycling has conventionally not been seen as a hedonic
or a fun activity. Waste management has repeatedly been
treated and assessed from a utilitarian perspective, namely in
terms of effort, distance and resources. While it is evidenced
that these functional properties are important [ 1, 2], it has also
been shown in research that other psychological and social
predictors also impact recycling behaviour, such as
commitment, knowledge, and social pressure [3]. These
psychological factors, situational characteristics and

1. Introduction

This study addresses recycling behaviour in an experiential
context, namely with the perspectives of gamification,
environmental psychology and sensory marketing. The goal
is to explore how gamification mechanics and sensory cues
can be used to separating waste in bins as more experiential
and fun. To illustrate the disparity between consumption and
waste, picture a consumption journey of a man that identifies
the psychological need for consuming chocolate. Regardless
whether he desires to consume the sweets on the spot or take
it home, he is constantly subjected to various fun marketing
activities, stimulus and tailor-made strategies, trying to
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environmental values have been shown to impact behaviour
[4]. It has also been discussed that knowledge, the
consequences of not separating, and habits are crucial for
sorting behaviours [5]

While there are policies, rules and waste management
organisations in place, there is room for improving recycling
with incentives. Furthermore, internal driving forces can be
seen as intrinsic motivation, potencies that are not uniform,
but can explain and predict many different outcomes [6].

Two theoretical concepts that are somewhat similar in
portraying how people can be persuaded to engage in services
and processes are sensory stimuli and game mechanics. Both
concepts affect different cognitive and emotional states that
mediate behaviours. Firstly, gamification has through several
studies emphasized how mechanics affects various
psychological states [e.g. 7, 8, 9].

Secondly, research in consumer psychology and some
studies in sensory marketing have been inspired by the
stimuli, organism and response model (S-O-R) in
environmental psychology which illustrate, how persuasive
sensory stimuli impact on internal processes of an organism,
such as a consumer and the subsequently facilitated approach-
or avoidance- behaviours [10-12]. Both logics are similar and
deal with the effects of mechanics and stimuli.

Gamification as a subject has matured over the last years
[13] and has been empirically and theoretically explored. A
widespread explanation of gamification is how game
mechanics can be implemented in non-game contexts to
engage, involve and motivate people in different tasks [14,
15]. A common misconception is that by transforming an
otherwise functional process into a gamified one guarantees
success [16]. While the perspective of gamification has in
many studies shown to evoke intrinsic motivation and
engagement [17, 18], there is also a need to recognize the
difficulties of implementing gamification in various
processes and services as the domain is rather broad and many
situational variables influences the success [13].

As such, we argue that it is crucial to understand the
relevant hedonic elements and how stimuli and mechanics
may function, without being forced upon. The same problems
occur regarding the congruence between stimuli, setting or
offering which are emphasized in various marketing studies
[10, 19, 20]. To illustrate, the use of incongruent (non-fitting)
colours or scents may impact emotional attributes differently
[21-23]. With respect to these problems it is imperative to
consider how people feel and react, to modify the processes.

While serious games and gamification in recycling and
waste management has been explored [e.g. 24, 25-29], much
more is needed to understand how these can be used in
recycling processes. The lack of feedback from recycling
behaviour [30] and the lack of space to recycle well are
known hurdles for increased recycling rates [31]. The same
research gaps exist on how sensory stimuli can impact
behaviours through different emotions. The current literature
has emphasized the challenge of understanding which
mechanics mediate on what psychological factors and on
what outcomes [13]. Therefore, there is a need to understand
motivations behind recycling behaviour, what is important or
challenging and what the participants feel when recycling. It
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is necessary to consider these factors to improve recycling
rates. To address these issues this paper aims to answer the
research question:

How can experiential cues be used to improve
recycling behaviour?
The first part of this study will discuss the current issues and
two theoretical frameworks that explain how people react to
various mechanics and stimuli and their effects. To answer
the research question it is necessary to study the opinions and
feelings of people, thus, a qualitative method is used
consisting of four focus groups, such as in Helmefalk and
Rosenlund [32].

2. Theoretical framework

2.1 Recycling as an experience?

Consumers, especially GenY and millennials, demand more
than ever before as they seek emotionally pleasing
experiences [33]. At the same time, it is normal that people
react more favourably to entertaining activities. The pursuit
of pleasure and a hedonic lifestyle has for example been the
subject of philosophical schools such as epicureanism and
hedonism. An integration between gamification and sensory
marketing can contribute to both research and practice in
terms of new knowledge about how to make recycling
hedonic.

This study recognizes that recycling is part of the
consumption process. The journey of consuming products
and services, does not end after the consumption, but rather
extends and includes the behaviours conducted after [34].
Some studies emphasize that consumption experiences do not
truly end there, but continue through a post-consumption
experience, is memorized and may impact future intentions
[35, 36], the same perspective may be assumed to exist within
the everyday activities of recycling and waste management.

For some manufacturers the recycling process is ignored
or simply beyond their control and responsibility. In these
cases, the waste is a problem for consumers in a linear
economy. A linear take, make and dispose way of
consumption is straining on the earth’s resources however. In
the alternate circular economy there is no waste or most of
the waste is at least recycled to keep the materials within
society [37, 38]. Here economic and environmental issues are
intertwined, which necessitates interdisciplinary approaches
for example from marketing and environmental science.

While there is no doubt that the functional and utilitarian
functions, such as distance and time are most important for
improving recycling behaviour [2, 39-41], there is a gap in
the literature regarding the experiences. The effects of context
and socio-cultural values are important to consider in regard
to socially responsible behaviour of people [4], especially
when lot of green consumerism have put pressure on brands
to be sustainable and environmentally friendly [42].

Research show the shift to a more emotive and
experiential business perspective, where the need to think in
terms of experiences and senses is emphasised [43-46].
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Shobeiri et al. [47] employed the experiential marketing
concept to explain the motivations for socially responsible
consumption and found out that among think, feel, sense,
relate and act, act was the strongest element for responsible
consumption. Their study demonstrated that the perspective
of experiential marketing can be used to analyse responsible
consumption and to use experiential measures to enhance the
understanding of responsible behaviours regarding
consumption.

Other studies have created apps as a waste recycling
support tool [48] and shown that subjective and personal
attitudes predict various intentions to behave [4]. Further,
studies have shown that modified bins with eco-feedback
increases recycling activity [49]. Still there more is needed
for the design of the physical bin [50]. Chappells and Shove
[51] emphasize that although waste bins are a part of every-
day routines, its role as predictor for behavioural change is
less researched. Their review puts the waste bin as a central
point in the otherwise complex process of consumption where
the past and future is discussed. One point and discussion
about the future is stated “Paralleling the 'normal' bin for
mixed and central collection, we can imagine a range of
different coloured bins brightening up our kitchens, gardens,
kerbsides and shopping centres” (pp. 279). It is the point of
seeing the bin as a mediator for changed behaviour that is
central and needed in research, especially in regard to
experiences.

Moreover, the study by Keramitsoglou and Tsagarakis
[50] raised a notion that the mere visual impact of bins
functions as an advertisement and an invitation to recycling.
They identified and designed possible solutions for bins. The
study concluded some important variables and showed that
users preferences do not always correspond to existing bins.
Lastly, they state that involving users in designing a bin may
also impact participants willingness to recycle. One other
study by Thieme et al. [52] applied the aspect of guilt by
taking pictures of everything that has been thrown out by
showing pictures in social media. In this case the feeling of
social pressure and self-reflection were increased when
recycling.

2.2 Gamification and sensory stimuli
approach to recycling

2.2.1 S-O-R: The role of the senses for behaviour
For a person to have fun the senses need to be stimulated by
something. Environmental psychology, also used in various
marketing and retailing studies, considers the relationship
between an external stimuli (S) in an environment or setting,
the organism (O), explicitly the feelings and thinking
processes of the subject and the responses (R) which the
causative chain of (S) and (O) facilitates. The model have
since Mehrabian and Russell [53], been widely adapted where
various stimuli, including sensory ones have examined and
their effects on people.

A common definition of sensory marketing is the one by
Krishna [54] that define it as “marketing that engages the
consumers' senses and affects their perception, judgment and
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behavior.” (p. 333). This definition highlights the importance
of human perceptions and how these can be “manipulated” by
either combining or removing stimuli. Sensory marketing
provides a perspective of separating these cues and their
effects by the basis of the five human senses. Some research
streams are however, emphasizing the difficulties of
separating stimuli, and means, in line with the gestalt
approach [55, 56], that there are too many interactions that
interfere and that it is better to examining the outcomes, rather
than trying to separate stimuli, one by one [55].

To discuss the role stimuli (S) for experiences, it is
important to delimit the definition of a stimuli. In some
studies, sensory cues are intermittently included in
atmospherics or ambient cues [57-59]. Needless to say, in
many cases, cues or stimuli are accordingly separated into to
the five senses and then studied. It is relevant to emphasize
that there is a distinction between a semantic and purely
physical properties of stimuli coming from objects and
settings. For atmospherics, as seen in Turley and Milliman
[57], elements in the setting can consist everything from
layout, design, music, lightning and many other variables,
where the review draws parallels to the S-O-R framework.

One other crucial aspect in many studies is the aspect of
fit, correspondence, also defined as congruency or semantic
overlap [22], and is also explained and discussed in Maille
and Fleck [60]. This element considers the relatedness of two
or more attributes of a stimuli, semantic meaning, setting
or/and object. In sensory marketing and other experiential
research, these elements are considered on a stimuli level,
such as how well colours correspond to the investigated
setting [61], or what music fits what scent in a retail setting
[62], and many other [see also 10, 12, 63, 64].

Research also show that the effects of mismatching two or
more elements also can be beneficial to raise the attention,
such as in the contexts of ad-brands [21]. In a recycling
context this would indicate that strong colours that diverge
from the background or strong contrasts improve the
identification of the utilitarian function of the bin.

In summary, there is a bulk of literature that emphasize
how stimuli impact on people and how they respond in the
given context. It is not always evident that the cause and
effect chain always occur from organism to response, but can
also be inverted. In Krishna [54], that discuss grounded
cognition, emotion, and bodily states as well as that
conducting behaviours itself can impact on cognitive and
emotional states.

2.2.2 Gamification: Mechanics that motivate

Gamification has during the last years grown exponentially
and matured as a theory [13]. It mainly describes how
otherwise non-game contexts and processes can be altered
and modified with game mechanics and dynamics [65, 66].
While ordinary games and educational games, may be games
in themselves, gamification means enhancing another process
[67]. It is not uncommon that employers, services and other
actors, use extrinsic motivation, to motivate change
behaviour, such as money or other resource saving factors.
The same is argued to occur in the recycling context where
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time and distance have shown to predict recycling behaviour
[2, 39, 40].

Mechanics can be everything from badges, points,
progress mechanics, leaderboards and other [68]. While for
instance badges, points and leaderboards may often be used
to gamify processes, there are concerns of the fit of mechanics
to the core function, as they are highly dynamic and
contextual [69, 70]. However, it must be noted that there are
various types of mechanics and perspectives on the matter.
For instance, in Sicart [71], an interesting distinction between
rules and mechanics are elevated. The author emphasises
rules as normative, while mechanics are performative. In
waste separation contexts, rules are both socially constructed
including laws and rules, which more or less force people to
separate waste, while mechanics, being performative,
improves the performance of it by intrinsically motivating
waste separation behaviour. It is also crucial that
implementing mechanics can also be a barrier, regardless it
being needing to afford or having technical knowledge, such
as navigating a smartphone in order to consume a service, or
other physical constraints hindering elderly or disabled
people.

In order to understand how users become engaged and
entertained, it is crucial to have users as a starting point when
designing gamified services. Dale [72] emphasizes that
“Good gamification design should be user-centric and not
mechanism-centric” (p.85). Thus, it becomes important to
understand the user, the relevance of the mechanics in the
processes and how internal elements predict behaviours. This
is however still scarcely evidenced. Alahdivéld and Oinas-
Kukkonen [73] agrees with this scarcity “There is not yet a
clear, generally accepted vision of the relationships among
the contextual factors, gamification strategies, and study
outcomes.” (pp. 69).

A common theory used in explaining how users gets
impacted by mechanics is self-determination theory (SDT),
which is a theory that depicts intrinsic motivation and is often
employed within the gamification literature, where
psychological needs, joy, the feeling of control and
competence engage people in different activities and tasks
[74, 75]. However, as research has shown, there are a myriad
of other cognitive and emotional variables that can be
influenced by mechanics [see 72, 76].

Furthermore, the notion of causality and to which extent
mechanics impact users inner cognitive and emotional states
and the subsequent outcomes, have been discussed. To
illustrate, Hamari et al. [77] emphasizes services and
gamification can be perceived in three steps, more
specifically mechanics, psychological outcomes. This notion
is also conceptualized in Helmefalk [78], which reviews
gamification literature across seven domains, and categorizes
them into mechanics, psychological mediators and outcomes.
The review highlights aspects of congruency, the role of the
aim and goals of gamifying processes and how internal
psychological mediators impact various outcomes. The
irregularity of outcomes is also seen in that some studies
measures and refer to outcomes as being psychological [7],
which makes it difficult to pinpoint whether, for instance
engagement should be a psychological mediator, or a final
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outcome stemming from other psychological mediators. This
present study views outcomes as behavioural, more
specifically, recycling behaviour.

Although there are studies that confer gamification in
sustainability contexts [79-84], much more is needed in
identifying and showing long-term use of which mechanics
are appropriate in recycling literature, especially in bin-
contexts.

2.3 Synthesis of gamification and S-O-R

Both gamification and S-O-R based frameworks have been
discussed in explaining how stimuli and mechanics can
influence behaviour through psychological mediators as in
Helmefalk [78]. To deconstruct these and provide a starting
point for analysing the findings, these will be synthesized into
one model of which will encompass the theoretical
discussion.

The theoretical framework consists of a model developed
to guide the structure of the analysis and findings.
Experiential cues are defined as mechanics and sensory cues,
which are discussed to influence positive/negative cognitive
and emotional responses. These perceptive states impact
positively or negatively how people reflect on their
past/future behavioural intent and their actual recycling
behaviour. While being an exploratory study, other variables
are of consideration, which can explain other outcomes and
provide deeper understanding of the research question.
Figure. 1 illustrates these stated relationships where the links
will be analysed and discussed. The relationship between
cognitive and affective responses and behaviours are argued
in this study to be interrelated, as in line with the theoretical
discussion [e.g. 54], and may change during the actual task
activity, regardless if considering a memory, evaluation,
judgement or emotion.

L Context
Experiential cues

Other influencing variables
Mechanics-
physical/digital

\ Cognitive and Behavioural
Affective |
/ intent and actual
Sensory cues responses behaviour
(hedonic)

Vision, Hearing,

Touch, Smell

*Note that the double-pointed arrow indicates that behaviour also
impact on cognition and emotion.

Fig 1. Explorative framework for experiential cues
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3. Method

A focus group design was used in this study as in line with
Hennink [85]. To explore and capture participants reasoning
and thinking of bins, these groups were structured according
to the phenomenological approach as described in Calder
[86]. As the study were partly explorative, focus groups was
deemed as reasonable since it gives participants ability to
discuss and elaborate on the given topic [87, 88].

Literature on sensory stimuli and gamification has shown
to discuss the problems of -constructing appropriate
mechanics and sensory stimuli, thus it was important to let
participants discuss these topics and inspire, question or
complement each other. As the study aims to conceptualize
and provide further research on the matter, discussions are
fruitful in creating new propositions while at the same time
being theoretically driven.

The structure of the guide, followed a semi-structured
scheme and was operationalized according to the
gamification literature and sensory marketing literature to
provide some credibility to the discussion. The
operationalized sensory marketing scheme followed core
questions of visual-, scent-, auditory-, haptic-cues and
congruency, how it makes the participant feel and think, as
well as their behaviours, which was inspired by Spence et al.
[89] model. Behaviours were discussed in terms of recycling.
The gamification themes were separated in mechanics,
psychological mediators and outcomes and the discussed
mechanics were used from Helmefalk [78]. Several sub
questions for each subject were formulated where participants
thoughts and feelings about the subject were captured. The
overall structure of the discussed themes can be also seen in
the synthesis, figure. 1.

While both of these frameworks were discussed
simultaneously in the same focus groups, some of the
gamification issues are touched upon in the proceeding of
Helmefalk and Rosenlund [32]. However, this study includes
both gamification and sensory stimuli, and extends the
perspective with new and extended analyses using both
frameworks. In order for participants to gain a context,
pictures of the bin were introduced. The bin had
compartments with coloured stickers and a picture showing
the type of waste for that compartment and a list of different
gamification mechanics for inspiration. When possible, the
physical bin was present for participants to get a context from
which to discuss, and could also be compared to the groups
answers when the bin was un-available. No noticeable
anomalies were found between the groups with only the
picture and the ones with the physical bin.

In line with suggestions of Hennink [85], the groups’
arrangement were homogeneous to provide richer answers.
Consequently, it becomes necessary to include several
groups, not only to contrast the findings to each other, but
rather to explore whether the outcomes of the answers were
vastly different. Moreover, as it has been discussed in
theoretical section that there can be moderating effects of age,
lifestyle and other, heterogeneity between groups were
considered.

2 EA

Four focus group discussions (FGD) were conducted. G1:
Six male, older, mixed occupation, foreign background. G2:
Six female, younger adults, mixed occupation, Swedish. G3:
Seven students, similar age with mixed backgrounds,
Swedish. G4: Six male and female, younger and elderly with
mixed occupations, Swedish.

The participants were ensured anonymity and were audio
and video recorded with their consent and were offered
snacks and water. Each FGD was about 50-80 minutes and
was moderated to be welcoming. Empirical saturation was
reached during these four FGDs. The design of the study is as
in Helmefalk and Rosenlund [32]

The FGD were analysed with a thematic approach where
the FGD were theoretically driven and sufficiently closed to
find patterns or themes in the answers in relation to the
research question [90].

4. Findings and discussion

Following the synthesis in figure. 1, findings were structured
and categorized into three topics, which will aid in answering
the research question. These were 1. Issues when recycling
and elements for positive recycling behaviour. 2. Experiential
cues and their effects in a recycling context and, 3.
Framework for experiential cues in recycling,

4.1 Issues when recycling and elements for
positive recycling behaviour

The focus group discussions (FGDs) showed variations in
how participants preferred and discussed waste recycling.
Participants preferred feedback and information of recycling
through the channels and media they already use. They also
emphasized life-situation as a central determinant for the type
of communication. Life situation could be anything from
living in an apartment or house, age and having children.
Depending on this, information can be provided both
physically and digitally. The FGDs also saw time as a crucial
component, which is related to the life situation. This
confirms the literature which state that distance and time are
important for recycling behaviour [e.g. 41]. Families with
small kids mentioned having less time while retired persons
have more. Thus, it can be speculated that lack of time, and
stress impacts negatively on cognitive and emotional states
which mediate on recycling behaviours.

Interestingly, it was emphasized that dog owners had to go
on frequenter walks and had more opportunities to go out with
organic waste, hence was speculated to influence having less
trash at home and increase waste separation. A good living
standard was also linked to positive recycling behaviour.
Some discussions arose which emphasized the feeling of
disconnectedness to society and environment could be factors
that impacted negatively on recycling behaviour.
Additionally, it was discussed that those with difficult
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economic life situations may not have the same motivation to
recycle appropriately as other urgent matters becomes
prioritized instead.

From the findings, it can be argued that the sense of
purposefulness and focusing on contextualizing people in
relation to nature and the visible effects are important for
enhancing motivation for recycling behaviour. However,
these otherwise utilitarian arbitrating elements, such as time
and money are also discussed to be symptomized on peoples
cognitive and emotional states, which in turn impact
recycling behaviour.

Other variables that were importance for participants when
recycling was the aspect of middle waste management, more
specifically, the bins inside the house, which is later carried
out to the bin outside. Issues were highlighted that lack of
space under the sink, as in Sorme et al. [91], for different
waste compartments, and the need to wash out some
consumption packaging could contribute to careless waste
separation. To overcome these issues, it was especially
important to be intrinsically motivated. Participants had
developed their own systems for middle waste management
and desired more aid from different stakeholders in solving
this issue.

In regard to the semantic overlap, or congruency [22],
participants emphasized these elements as important for the
bin, with two aspects. The first one is in regarded to enhance
utilitarian aspects of the bin, such as lighter lids, or distinct
and clear colours for different compartments which match the
expected colour of the waste. Waste-congruent compartment
colours increased attention and eased identification, which is
also discussed in Keramitsoglou and Tsagarakis [50] who
mention the effort and time spent people sort waste can be
minimized by appropriate colours. Participants in the FGDs
also emphasized that it is not as necessary when the bin is at
home, which can instead be learned through time, in contrast
to for instance, when separating waste at less frequently
visited facilities.

The second one is connected to the hedonic and enjoyable
factors, which motivate them to put extra effort in separating
waste correctly. These factors were related to the symbolic
act of recycling, but also as the role of one self in relation to
a greater context. To exemplify, experiential consideration,
such as the congruence between the bin and house, which to
an extent is connected to self-identity. The desires of the bin
to match the outer aesthetics of the house, were important
factors for participants. Moreover, congruency was
emphasized also between the bin, it’s made-of materials and
what the material symbolizes, which was suggested to be
made of recyclable plastic which corresponds with
sustainability.

Consequently, the concept of congruence has shown itself
to represent a larger entity, a holistic picture of sustainability,
where cues and mechanics represent and relate to each other
in the recycling context, regardless if it is a green colour,
awards that are in line with sustainable behaviours, or simply
matching their expectations. When expectations are in line
with their perception, trust is facilitated which they state can
enable recycling behaviour.
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4.2 Experiential cues and their effects in a
recycling context

4.2.1 Sensory cues and the effects

Stimuli - Vision

The majority of the FGDs emphasized utilitarian aspect of
sensory cues and their effect for easing the recycling process.
Darker colours of the bin were preferred to hide the dirtiness
and lessen the maintenance of the bin’s exterior. However,
there was a controversy in the discussions in regards of the
colours and the emotional aspects of it. While some perceived
the bin to be purely utilitarian, other emphasized the hedonic
aspects of it, such as the desire for the bin to fit into the design
choices of the garden and house, similar to the concept of
congruency [60].

The bin that otherwise is sometimes associated with
negative attributes, such as trash and bad scent, had according
to participants a great opportunity to be better integrated with
the aesthetics of the house. Instead of the bin being an isolated
and incongruent component outside the building, it was
suggested to match the expressive presentation of the house.
The FGDs emphasized that waste bins can be more
considered with appearance and design in mind as suggested
by Keramitsoglou and Tsagarakis [50]. These findings
support the need for a hedonic perspective on recycling,
where waste can be primed to be more desirable and wanted.
This is also in line with literature that show the effect of
positive emotions on behaviour [see review 89].

Modifying the bins as more aesthetic and a part of the
surrounding environment may, according to some in the
FGDs, enhance the perception of the bin as a symbol or a
metaphor for a sustainable planet and hence let the bin have
a more central role in ones’ every-day lives. Whether these
hedonic and experiential factors contribute to actual
behaviour, remains untold, however, if following the
framework of S-O-R [53], emotions and affect can predict
various behaviours [89]. Thus, these visual and aesthetic
variables should not be neglected. The FGDs also highlighted
that people have different preferences and that providing
them aesthetical choice personifies the bin, which can
increase emotional attachment, increase engagement, and
behavioural change. Moreover, visual cues, also functioned
in terms of identification, for instance identifying the
appropriate waste-compartment with specific symbols and
colours.

While these entities are of utilitarian nature, FGDs also
emphasized possibilities to add various information channels
on the bin, such as with stickers, QR codes, links or pictures.
Participants highlighted that information may provide the
beneficial and positive effects when recycling and that it
would influence their self-esteem and certainty about the
waste procedure, hence impact on recycling behaviour. This
relates to literature showing the impact of knowledge and
commitment on recycling behaviour, such as in Hornik et al.
[3]. An important variable for improving waste recycling was
lighting. FGDs highlight the difficulties of recycling when its
dark outside increases the error rate when waste separating
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Most aspects of waste separation are dependent on proper
lighting to identify and navigate the waste to the bin.
Participants stated that it can be very dark during winters and
that homes may lack sufficient lighting. According to
participants, motivation is decreased to recycle when
fundamental properties are not met, which is similarly
conducted when concerning subjects such as visual
information, distances or other utilitarian properties [92].
Some creative ideas were generated, such as battery driven
lamps inside the lid, reflex-stickers on the bin, even solar-
powered lamps.

Stimuli — scent
In regards to hedonic experiences and emotions, the
associated scent of bins was negatively impacting on
emotions, which illustrates the organism in the S-O-R model
[53]. As with the rational of the model, participants
emphasized the causal chain. FGDs emphasized that negative
scents were a factor that was mainly discussed in twofold.
Firstly, the overall negative smell experience from old waste
and that the bin could evoke emotions of disgust, which made
some participants to hasten the waste recycling process, in
line with the avoidance behaviours discussed in Chebat and
Michon [59]. In this analysis, avoidance behaviour is
speculated to increase the rate of recycling error. Secondly,
surprisingly, negative smell may also have a positive effect
on recycling behaviour. When recycling indoors, organic
waste is decomposing and gathering bad smell, which instead
motivates participants to throw away this type of waste
frequenter, in contrast to other waste.

Stimuli — sound
In regards to sounds, there were no notable findings, except
that throwing glass tends to be loud and discomforting. Some
solutions were presented, such as softer compartment for
glass, but no more substantial input was given.

Stimuli — Touch
In regards to touch and texture related stimuli, there were two
main aspects. The first one, being of utilitarian nature,
considered the lid it as heavy, especially for kids. Participants
emphasized that every second was crucial when recycling,
especially during winter months when already holding waste
in the hands. They were required to put the bags down, open
the lid, throw the waste and then close the lid again. Some
participants emphasized that in stressful situations this can
become a burden. The second one was the FGDs discussion
of the material of the bin. While no participants viewed
problems with plastic, they emphasized that the bin would be
made from recyclable plastic.

4.2.2 Game mechanics and the effects

The participants preferences of game mechanics varied. One
central feature, regardless for which mechanic was chosen,
was the instant feedback feature. The findings from the FGDs
showed that people are somewhat interested in statistics and
information of their waste behaviour. Although they
recognize that it is difficult to implement these solutions
directly, they highlight that they would find this interesting
and that this can influence how they recycle. Everything from
points or virtual recipes were suggested to reward the user
when recycling correctly. Instant feedback was suggested to
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be implemented either on the physical bin, or through a digital
application that will deliver (weekly) statistics for
comparison. Stickers or QR codes were recommended to
remind and engage users in using the app.

In many games or gamified processes, central elements are
competition or/and collaboration [93], which participants in
FGDs signify can be implemented by comparing statistics
between areas. This would also according to them, stimulate
collaboration in the near living area, whilst facilitating
competition between areas. This element is discussed in
FGDs, which facilitates peer-pressure, that has already in
literature shown to have a great effect on recycling behaviour
[4]. Peer pressure are in FGDs discussed to facilitate vigilant
recycling, both of fear what the neighbour would think of
them, but also strengthening the sense of community through
motivating each other’s positive recycling behaviour.
However, as some participants state, integrity and anonymity
can be an issue, both in regard to rules for waste companies
to gather individual data, but also to not point out individuals.

The aspect of statistics is also discussed to enable goals,
which is a requirement for using progression as a mechanic.
Setting goals can be either formulated rules for winning,
hence facilitating competition, or increasing the difficulty. If
looking from a theoretical viewpoint, winning, progression,
competition and collaboration are elements that can facilitate
engagement [93].

Points were suggested that can be transferred into either
extrinsic rewards, such as discount on waste collection
services or exchanging points to environmentally friendly
products. Additional suggestions were provided such as
visualize progression as the growth of something. However,
this was suggested to be implemented digitally as not to
interfere with the every-day waste separation process. The
visualization of one’s actions are according to some
participants perceived as fun and can motivate to keep on
recycling to create growth, or progression as seen from the
perspective in gamification research [94]. The chance of
winning something was also discussed, a mechanic that could
be implemented to engage participation in recycling events.

Regardless whether FGDs discussed sensory cues or game
mechanics, an important element was unsurprisingly
constantly reoccurring. Feedback, which was instant, had
according to participants a big impact on future behavioural
intent. Such as literature show that knowledge and
information predict sustainable behaviour [3], the same
discourse occurred during the FGDs. Many participants
emphasized that they do not know what is happening with the
waste after its collected and that this uncertainty can facilitate
mistrust. Some mentioned that the media showed that all trash
was incinerated in the same oven, which is not occurring
anymore. Despite this, people may feel uncertainty and would
like their effort to be meaningful. Thus, FGDs emphasized
the desire to receive feedback about what happens with the
waste afterwards and the expected effects. Many wanted to
instantly see effects of their recycling behaviour, which is
otherwise difficult to see during the task of separation. As the
effects of sustainable behaviour is not always immediately
noticed, gamification and sensory cues may provide ample
opportunities to illustrate and visualize instantly which effect
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recycling behaviour contributes to. This aspect is in line with
the element of meaningfulness and relatedness [6, 74], being
in relation to the environment.

Despite the fact that correct recycling takes more effort,
many participants in the FGDs showed a willingness to
contribute to something, to make a difference, regardless of
the impact.

4.3 Framework for experiential cues in
recycling

Findings signify that hedonic and experiential predictors were
categorised as mechanics or sensory cues. For the mechanics
ones these were found as appropriate in the bin:

o [nstant feedback (information), points, virtual recipes,
competition/collaboration, goals, progress, Growth
(visual), Chance

The findings have showed various cognitive and affective
responses that are impacted by hedonic /experiential
mechanics and cues.

o Peer-pressure (fear/sense of belonging), Fun, Intrinsic
Motivation, Trust, Meaningfulness, Interesting, Desire,

Pleasantness, Emotional attachment, Engagement, Self-
esteem, Attention, Awareness, Expectations
The last outcomes are often illustrated in various types of
behaviours which have been discussed as being:

e Behavioural intention,  Recycling
Behavioural change, Frequency, Error-rate

Other variables that had an overall impact on different aspects
of recycling in bin contexts were:

o Life situation, Rules, Knowledge, Age, Habits,
Congruency (house aesthetics-bin; bin-environment),
Time, Distance, Financial situation, middle waste
management

The links between the discussed elements and concepts are
elaborated upon in figure 2, illustrating where these fit within
the new developed conceptual model. All mentioned
elements are not necessary influencing each other, but the
model portrays how bins can be improved and the discussed
effects of these. For closer explanations of the relationships,
see the discussion above.

Findings show the potential to consider recycling from a
hedonic and experiential perspective which raises the notion
of developing the concept of hedonic waste management.

behaviours,

Experiential cues

Recycling context

Other variables (moderating or mediating) of influence:

Mechanics
Instant feedback (information),
points, virtual recipes,
competition/collaboration,
goals, progress, Growth
(visual), Chance

Life situation, Rules, Knowledge, Age, Habits, Congruency
(house aesthetics-bin; bin-environment), Time, Distance,
Financial situation, Middle waste management

colors, aesthetics congruent to
external buildings, Metaphors
for sustainability,
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Hearing, (climination of

sounds)

Touch, lighter lids,
recyclable plastic,

Smell, (unpleasant)

Cognitive and Affective
Sensory cues responses
Vision, Utilitarian and darker (hedonic) Behavioural intent and

Peer-pressure (fear/sense of
belonging), Fun, Intrinsic
Motivation, Trust,
Meaningfulness,
Interesting, Desire,
Pleasantness, Emotional
attachment, Engagement,
Self-esteem, Attention,
Awareness, Expectations

actual behaviour

A

Behavioural intention,
Recycling behaviours,
Behavioural change,
Frequency, Error-rate

Fig 2. Framework for experiential cues in recycling
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5. Findings and discussion

In this study we have addressed the issues of experiential
and hedonic cues in recycling contexts and conceptualized
a model that can be further elaborated on. More
specifically, we aimed to answer how experiential cues can
be used to improve recycling behaviour. Findings indicates
that recycling is not perceived as a hedonic or fun process
and that there is room to modify existing solutions. One
central aspect is that regardless whether participants
suggests various improvements, it is not a desired to
sacrifice the utilitarian aspects of recycling. These include
the basic functional properties when recycling for example
the distance to the bin.

The findings suggest that there are opportunities to
modify the recycling experience by adding non-disturbing
cues and mechanics. This can be done by adding an
additional digital channel such as apps or other services
that can provide feedback and information about the
recycling process. Furthermore, aesthetical elements were
discussed in terms of congruency and how well some
aspects fit to each other, such as the design of the bin to the
house and other considerations. By carefully considering
function versus form, there is opportunity to enhance the
experience of the bin to motivate and engage people in the
recycling process.

From the theoretical framework and the analysis, a new
model was developed showing what experiential cues can
be added or modified to facilitate hedonic responses, which
are argued to influence positive recycling behaviour.
Although these links are not completely evidenced, they
provide opportunities to further investigate the
relationships  between experiential predictors and
outcomes. However, this study has provided a foundation
for testing how recycling bins can be modified to engage
people in recycling more, and with less errors. Similar to
Keramitsoglou and Tsagarakis [50] study, which involved
participants in designing bins that encourage recycling.
This study further elaborated on how certain sensory cues
and gamification mechanics can be used to facilitate
recycling behaviour. Findings signify that emotion and
cognition is in fact mediating recycling behaviours, but that
some of the effects from experiential considerations may
indeed work, when the utilitarian ones are fulfilled.

For a waste management organization wanting to make
recycling a more hedonic experience, we suggest a careful
examination of their existing bins and thinking beyond
utilitarian services. It may be worth understanding the
middle waste management system and how this contributes
to managing waste correctly, as this can increase recycling
rates.

6. Limitations and future research
Although a mixture of focus groups was used, the study is

limited to Swedish contexts. Results may differ in other
countries and cultures. Moreover, the study may indicate
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relationships, but these should not be generalized without
further empirical evidence. However, the links that are
shown can be studied further regarding the connection
between experiential cues and recycling behaviour. The
framework in figure 2. can assist further research in
choosing some aspects of the model to focus on. These cues
and mechanics can be developed and hypothesized to
examine and generalize research in bin contexts.

There are also ethical concerns when implementing
tools that engage people in different tasks, thus there needs
to be transparency or opt-out tools that can give people
chance to inactivate or remove features that are
encouraging mental, emotional and behavioural
engagement.

We recommend to explore the possibility of using this
model for improving recycling rates, for example by
making recycling hedonic by means of gamification and
sensory stimuli. If recycling behaviour and other pro-
environmental behaviour becomes a fun experience for
people, there is a potential to improve local and global
communities in the face of environmental challenges.
Moreover, there is room to investigate different
technologies (such as VR, AR, IoT and others) that can be
applied to enhance hedonic experiences. For instance, QR
codes could be implemented, as suggested in FGDs, and be
used to quickly launch information and provide feedback
with AR on the bin.
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