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Abstract

This study applies gamification to explore possible contributions of gamification to resource
recycling and environmentally friendly habits. Encourage people towards better recycling
activities can help consumers engaging in sustainable thinking, which is essential considering
that effective resource recycling critically depends on environmentalists’ education about the
topic and greatly reduce costs resulting from waste mismanagement. Gamification is helpful
to encourage such thinking and habits. Research designs, comparing gamified versus non-
gamified learning contexts, suggest that any gamification of learning, regardless of the specific
game elements used, can produce desirable outcomes for learners.

The thesis investigates the impact of gamification on users’ actual behaviors when they start to
use a gamified app about recycling.

Previous research focused on users’ behavioral intentions toward a resource-recycling digital
tool and the factors that affect their behavior. This approach can lead to false results because it
does not evaluate the effective behavior. For this reason, in this research a quasi-experimental
design is used to test the effectiveness of the gamified app GreenApes.

To note the differences between a context that uses gamified training and an equivalent one
that does not, three groups of individuals will be part of the experiment. The first group will
use the gamified app GreenApes; the second group will have access to the same, but not
gamified, information of the first group; finally, the third is the control group, so it will not
receive the treatment.

The sample is made by eighteen adult people living permanently in Pistoia, an Italian medium-
size municipality, half of whom are women and half are men.

The purpose of this thesis is to contribute to the achievement of the Development Goals
proposed by the European Union and to make Italian and European cities more sustainable in

terms of waste management and recycling.

Keywords: gamification, recycling, sustainable thinking, education, waste management, app,

Pistoia
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1. Introduction
1.1) Research background and scholarly discussion

This thesis aims to test if gamification can be applied with positive results also to sustainability
field and in in particular to waste management. In fact, the growing number of garbage that is
produced in Europe and, in general, in the world is currently one of the most critical problems
to be addressed (Audroné & Genovaité, 2019). Waste separation is one of the first phases of
the process of waste management and it is fundamental for the success of waste collection

(Sukholthaman & Sharp, 2016).

Pre-sorting of wastes at home is essential for various reasons. The first one is the fact that in
the case that waste separation is not done correctly there could be contamination and this lead
to the reduction of the value of the parts that could be recycled (Low et al., 2016). Secondly,
using the waste as a resource is fundamental to contrast economic growth’s adverse effects
(Ghisellinia et al., 2016), such as carbon emissions and energy consumption. The combination
of growth in consumption and increasing waste generation has generated high costs in waste
management (Grazhdani, 2016). The idea of recycling has been embraced to try to overcome
this problem (Grazhdani, 2016). Third, the quality of recycled materials is becoming
increasingly high (Jesson et al., 2014). If the recycling behavior is not correct the cargo is
refused and this has critical financial consequences (Jesson et al., 2014). For all these reasons,
not only the number of how many people participating in waste separation is important but also

the quality (Thomas, 2001).

It is common for people to make sorting errors when they separate waste (Ordonez et al., 2015).
The goal of this thesis is strictly related to waste separation and sorting errors. The experiment
run across these pages has the purpose of testing if gamification can help people to learn how
to do a correct sorting and reduce their mistakes. To do this, people will use the app GreenApes
that should help them to improve their recycling habits. Encouraging recycling and sustainable
daily activities pushes people to be more conscious about environmental problems and pay
more attention on it, since waste separation depends crucially on households’ behavior (Chia-

Lin et al., 2021).



1.2) Research gaps, research aim and expected contribution (only academic contribution)

Many research gaps in the field of gamification and learning are still unexplored (Marti-
Parreno, 2016). The same happens also to the application of gamification for sustainability
purposes (Fernandez Galeote et al., 2021).

Behavioral intentions about recycling and environmentally friendly habits using an online
platform that involves gamification has already been investigated by other research (Chia-Lin
et al., 2021). The study (Chia-Lin et al., 2021) aimed to understand the effectiveness and
efficiency of this method for users and the hedonic value in a gamification context in their
behavioral intentions. Regardless, this study (Chia-Lin et al., 2021) examines only users’
behavioral intentions and it does not investigate gamification’s impact on users’ actual
behaviors. For this reason, this thesis tries to fill this research gap investigating the impact of
gamification on users’ actual behaviors when people do separate collection.

The aim is to understand whether the correct placement of waste in the various garbage cans
improves after using the app GreenApes. Another way of saying that would be investigating

whether the app's content has educated users.

This thesis aims to answer the research question of whether an app that uses gamification to
educate people about waste separation and sustainable habits can effectively improve actual
users’ behavior. An experiment will be conducted to answer this question. There will be three
groups: the first group will do a pre-test, then will use the app for four days, and they will do a
post-test; the second group will do a pre-test, then will read the same information that the app
proposes to users printed on paper, without any gamification element; the third group will be

the control group, doing the pre-test and the post-test but without any treatment.

The experiment will be conducted in the city of Pistoia, in Italy. Italy is the third European
country in Europe for municipal waste sent for recycling in the EU (data Eurostat, 2021).
Tuscany is below the Italian average for separate collection of municipal waste and Pistoia
does not appear among the provinces with a separate collection rate greater than or equal to
65% (ISPRA, Rapporto Rifiuti Urbani, 2020). For this reason, Pistoia results as a town that
well fits the purpose of the experiment since present wide room for improvement in terms of

separate collection.



1.3) Theory and overview of the upcoming chapters

The theoretical framework investigates gamification applicated for an educational purpose and
will be presented in detail n Chapter 2. The theories that support the topic presented in this
research are multiple (Sailer et al., 2019). The most important is the Theory of Gamified
Learning, which studies how game elements can influence learning (Landers, 2015). In
addition, two other theories will be used in this study. The Theory of Reasoned Action
(Fishbein & Ajzen, 1980) and the Theory of Planned Behavior (Ajzen, 1991) that will be used
to build the survey distributed to the sample. In Chapter 3, all the literature used for this exposé
will be reviewed. In Chapter 4, the research model will be explained in detail. In Chapter 5,
will be illustrated the methodology for conducting the experiment. In Chapter 6, the expected
contribution for scholars and the society will be explained. In Chapter 7, will be given an
overview of the chapters of the thesis and in Chapter 8 will be given a workplan for the future

months.
2. Theoretical Framing

2.1) The importance of recycling

The population is growing worldide and so is the degree of urbanization. Consequently, the
production of solid wastes is also increasing in both developed and undeveloped countries
(Kassim, 2012).

Almost eight billion people in the world generate 2.01 billion tons of urban solid waste every
year (World bank data, 2020). 33% of them are not managed sustainably (World Bank data,
2020). In 2020, the world generated approximately 2.24 billion tons of solid waste, impacting
of 0.79 kilograms per person per day (World bank data, 2020). By 2050, it is estimated that the
total production of wastes will rise to 3.88 billion tons annually (World Bank Data, 2022). The
accumulation of piles of solid wastes risks leading to considerable harm to human health in
addition to environmental pollution (Kassim, 2012). Groundwater pollution resulting from the
mismanagement of solid waste, can cause bacterial, viral, and parasitic diseases (Haseena et
al., 2017) and environmental degradation can lead to air pollution, acid rain, soil degradation
and loss of biodiversity (Gwangdi et al., 2016).

For all these reasons, as well as trying to minimize the production of waste, it is necessary to
promote waste reuse and recycling and to encourage sustainable waste disposal and treatment

(Kassim, 2012). Recycling entails the transformation of a waste object or material into new



items (Rotter, 2009). The process of recycling involves four different stages from the waste to
the final product (Kassim, 2012). The first stage is the collection of the material. Then wastes
are sorted according to their material. Later wastes are processed and finally they are resumed

and transformed into the new product (Kassim, 2012).

It is important that households make waste separation at the beginning stage of the life of the
waste because otherwise it is much more complicated and costly separate wastes at a later stage
(Zhuang et al., 2008). If families do not separate wastes in the correct way, the various parts
become contaminated, which reduces the value of the pieces that could be recycled (Low et al.,
2016). The quality of the items that can be recycled must respect high standards otherwise the
cargo can be refused (Jesson et al., 2014). If the wastes are not correctly differentiated at the
beginning, all unsorted wastes will go to landfills or incinerators (Stoeva & Alriksson, 2017),
which, in addition to not being able to accommodate an excessive load of waste, risk polluting
groundwater and air quality (Kassim, 2012). Consequently, not only it is important to convince
citizens to sort their waste, but they must also be aware of the importance of doing it accurately,
because the quality of the recyclate stream is important (Thomas, 2001). For all the reasons
listed in this paragraph, it is in the primary interest of all of society and the governments
improving the quantity of the material recycled and recycling attitudes, also with a specific
legislation (Stoeva & Alriksson, 2017; Bernstad, 2014) and enhancing sorting equipment in

the houses and making waste sorting a social norm (Bernstad, 2014).

2.2) Gamification as a tool to improve the knowledge of sustainable actions

2.2.1) Overview about gamification in general

Gamification is defined as “the use of video game elements in non-gaming systems to improve
user experience and user engagement” (Deterding et al. 2011). It involves the application of
specific game elements to non-game environments (Sailer et al., 2017). These elements can be
badges, points, levels, storyline (Nah, 2014), but also other tools that are useful to push people
to engage in particular behaviors (Landers, 2015) and to increase user engagement (Nah et al,
2014). The game is not designed for recreational purpose only, but game elements are added
to a situation that already existed in order to improve his efficacy (Landers, 2015).

The fields where gamification can be applied are many and diverse (Landers, 2015), such as

banking (Chauan et al., 2021), fitness (Lister et al., 2021), health (Johnson et al., 2016) and



education (Nah et al., 2014) and certainty also sustainability (Whittaker et al., 2021; Negrusa
et al., 2015; Douglas & Brauer, 2021).

Ideally, according to Benthem (2002), “Any logical task can be ‘gamified’”, hence
gamification can have infinite fields of application. Since the purpose of this thesis is to test if
gamification elements can motivate people to do a better waste separation, the focus is to
analyze and understand if the app GreenApes can effectively educate people to separate solid
wastes into the different garbage cans in the correct way to allow a better recycling process.
For this reason, in the next paragraphs will be reviewed the Gamification of Learning, in
particular the Theory of Gamified Learning (Landers, 2015) and other theories about

gamification and education.

2.2.2) Gamification of Learning

Gamified Learning and Game-based learning are often used as synonyms but, despite they have
in common some overlapping literature, it is a mistake not considering them as two separate
entities (Sailer et al., 2019). Game-based learning refers to a game in its own right that does
not have the final goal to entertain but that gives the opportunity to learn something (Deterding
et al., 2011), while gamification is based on adding game elements in an already existing
learning process (Landers et al., 2018). According to a study made by Seaborn and Fels,
education results as one of the fields where gamification is mostly applied, equal to the 26%

of all studies (Seaborn et al., 2015).

Some researchers have tried to explain the relationship between gamification and learning
through some theories (Sailer, 2019). Notwithstanding this, the large majority of applied
gamification, equals to the 87% of the total, is not explained by theoretical foundations
(Seaborn et al., 2015). Nevertheless, have been counted one hundred and eighteen theories
about gamification, serious games and game-based learning (Krath et al., 2021).

These theories can be divided into three groups, according to the outcome of gamification.
Outcomes can be classified as behavioral outcomes, cognitive-learning outcomes, and effective
or motivational outcomes (Krath et al., 2021).

The classification “behavioral outcomes” refers to all the application contexts where
gamification generates positives behavioral outcomes (Krath et al., 2021), for example to a

learner’s performance on a particular assignment, or to technical skills, or competences (Garris



et al. 2002). Especially regarding this last point, the theories focused on behavioral outcomes
are particularly suited for the purpose discussed in this thesis.

The cognitive-learning outcome pertain to all the situations where the individuals learn
something cognitively (Krath et al., 2021). The cognitive learning is defined as the “mentalist
process of learning” (Fox, 1997), intended as “set of processes and mechanisms by which an
individual understands the world through reasoning and problem-solving” (Krath et al., 2021)
and differs, for example, from situated learning theory that represents “learning as social
relation” (Fox, 1997), and from latent learning which is the “subconscious retention of
information without reinforcement or motivation” (Wade et al., 1997). The outputs generated
from the cognitive learning can be gains in critical or creative thinking (Qian & Clark, 2016;
Behnamnia et al., 2020) or improvements in gaining information and comprehending the
subject matter (Connolly et al., 2012; Vlachopoulos & Makri, 2017).

Effective or motivational outcomes are all those driven by motivation (Krath et al., 2021).
Motivation is defined as “a force acting within the agent that create a disposition to engage in
goal-directed behavior” (Wasserman & Wasserman, 2020) and can result in positive cognitive
results like increased learning and success (Keller, 2008). Intrinsic motivation, inclinations,
preferences, attitudes, engagement, as well as emotions of self-assurance and efficacy, are all
examples of what is meant by motivational learning outcomes (Wouters, 2013). The theory
that has been chosen as the cornerstone of this thesis is the Theory of gamified Learning
(Landers, 2015). The Theory of gamified Learning belongs, among the groups of theories
described, to those with behavioral output (Zaric et al., 2020).

2.2.3) The theory of Gamified Learning (Landers, 2015)

The Theory of Gamified Learning explores the relationship between gamification and
education and examines how game elements can influence the learning process. The purpose
of gamification is altering an intermediary learner behavior or learner attitude. This can be
made by one of these two processes: the mediating process and the moderating process. That
behavior or attitude must then itself cause changes in learning directly (as a mediating process),
or it must strengthen the effectiveness of existing instructional content (as a moderating

process).

The mediation process happens when the game designer wants to encourage a certain behavior
that will improve learning outcomes by itself. Many potential behaviors or attitudes could be

targeted. Nevertheless, for gamification to be effective, the behavior or attitude being targeted



by gamification must also have an impact on learning. Examples of these behaviors could be
task-related skills, self-management, motivation (Hattie et al., 1996). By doing that, it is
assumed that the characteristics of the game can sway alterations in users’ behaviors or
attitudes. This obviously does not happen regardless, but the game features should be adapted

to the user's ability to improve the effectiveness of gamification (Wilson & al., 2019).

The moderating process consists in designing instructions to encourage a behavior or attitude
that will increase learning outcomes by making an improvement to pre-existing instruction. It
has been proved that an upgrading in the quality of instructions can affect learning outcome
(Campbell & Kuncel, 2002). The aim of gamification is to enhance the instructions not to

substitute them (Landers, 2015).

The two processes can also be present together in any example of effective gamified learning.
The experiment conducted in this thesis utilizes both the mediation process and the moderating
process explained by Landers in the Theory of Gamified Learning (2015). The app GreenApes
uses gamification tools such as missions, challenges, and prizes to incentivize motivation for
doing a correct waste separation and improve the skills of users in differentiate the various
types of wastes. Furthermore, the instructions that explain how separate wastes will be
gamified through the mobile application. The gamified environment will be compared with a
not gamified contests to see if the gamification of learning how to separate wastes has some

desirable outcomes.

Gamified Learning Theory (Landers, 2015) was theorized seven years ago and therefore can
be considered not recent. However, it is one of the most recent among the gamification theories.
In fact, all the articles written after the Theory of Gamified Learning were either critiques of it

or empirical cases where the theory was applied.

2.2.4) Alternative theories to Gamified Learning Theory by Landers (2015)

As mentioned previously in Chapter 2.1, theories about gamification of learning can be
classified according to the outcome of gamification (Krath et al., 2021). Outcomes can be
classified as behavioral outcomes, effective or motivational outcomes, and cognitive-learning
outcomes (Krath et al., 2021). The Theory of Gamified Learning is part of the behavioral

outcomes cluster (Zaric et al., 2020).



An example of motivational theory is the Self-Determination theory (Deci and Ryan, 1985).
Self-determination theory was introduced for the first time by the two psychologists Edward
Deci and Richard Ryan in 1985 in the book Self-Determination and Intrinsic Motivation in
Human Behavior, but it has been discussed many times over the years (Ryan & Deci, 2012;
Ryan & Deci, 2020). The theory states that there are two types of motivation: extrinsic and
intrinsic motivation. People in general focus on extrinsic motivation, i.e., on external factors
that can motivate them as money, rewards, prizes etc. On the other hand, the Self-determination
Theory focus on intrinsic motivation, including factors such as independence, knowledge and
sense of belonging. Specifically, the theory introduces three concepts that lead to intrinsic
motivation: autonomy, competence and relatedness (Ryan & Deci, 2020). Effort and control in
one’s actions is a key component of autonomy. Competence is about the sensation of having
the skills for succeed the task. Finally, relatedness is connected with the sense of belonging
and connection with other people. This theory has been utilized many times as support for
investigations about gamification. However, it has not been utilized in this research because
the app GreenApes uses more extrinsic motivation that intrinsic motivation, and for this reason,

the Gamified Learning Theory seemed more appropriate for our purposes.

Cognitive theories are those who study “mental processes such as attention, language use,
memory, perception, problem solving, creativity, and reasoning" (American Psychological
Association, 2013). An example of cognitive theory is the Cognitive Learning Theory that
analyzes how students “receive, process and retain knowledge” (Illeris & Knud, 2004). Since
this thesis do not focus about students’ behavior, the cognitive theories have not been taken
into consideration. The cognitive process is also enacted in this experiment, but the output that

want to be achieved concerns a behavior not a cognitive process.

2.3) Mobile Apps: linking sustainability, learning and gamification

2.3.1) General overview about Mobile Applications and Sustainability

According to the definition of Mobile Applications (in short Apps) given by Islam and
Mazumder (2010), “Mobile applications consist of software/set of programs that runs on a
mobile device and perform certain tasks for the user”. Mobile applications can be already

installed on the phone or, in the most cases, easily free downloadable from internet (Islam &

Mazumder, 2010).



Apps are an effective method of promoting a certain type of behavior and they have a great
power in engaging the consumer (Stocchi et al., 2022). Their potential lies in the fact that by
transforming communication into interactive experiences for users they can provoke cognitive,
motivational, and behavioral reactions (Kim &Yu, 2016). For this reason, it has been chosen
an app as tools to test if gamification can improve learning about sustainability. There are many
examples of apps about sustainability, but they can be grouped into four sub-groups that are
sustainability education, energy reduction, transportation/air quality, and waste
management/water conservation (Douglas & Brauer, 2021).

The first group collects all those apps that try to teach people about sustainability in general,
trying to push pro-sustainability actions (Douglas & Brauer, 2021; Chappin et al., 2017).
Examples of this type of apps can be AWorld Sustainability App, an app that tries to encourage
sustainable actions, and GreenApes, the app chosen to conduct this experiment and that has the
goal to reward those who care about the planet.

The second group gathers the app about energy reduction, such as Energy Rating Calculator
App, Wattcost and Powerpal. They have the aim to make the users conscious about their energy
consumption and to teach them how to reduce it.

The third group includes the apps about transportation, such as Ciclogreen, that encourage
sustainable mobility in daily travel, and air quality, like AirCare, AirVisual, Breezometer, that
help people to understand if the air quality is good. The last group includes all those apps on
waste management or water conservation. Examples of apps about wastes are Junker, that
suggests to people in which bin the waste should be left, or Zero Waste App, that suggest zero
packaging shops and bars, free tap water etc. An example of apps about water conservation is
E-Water Foodprint that estimates the water consumption based on inputs such as showers,

dishwashing, and the foods eaten.

2.3.2) Justification for the choice of the App GreenApes

The app GreenApes was chosen firstly because it uses gamification to engage users and then
because it is intuitive and easy to use, considering that participants in the experiment will have
to download and use it on their own. Other apps were also initially considered for the
experiment, but they were excluded for the reasons explained in the next lines. An experiment
similar to the one described in this thesis was conducted in some major European cities to study
the habits of tourists (Aguiar-Castillo et al., 2019). The app used was WasteApp. This app

could also be useful for conducting the experiment in this research, but it is not accessible



anymore or, at least, it is necessary to have a permit to gain access. Another gamified tool used
in another waste management experiment about waste management is RecycleBank, a New
York website that rewards people for taking green actions with discounts and other prizes.
Despite this, the app was not suitable for our case since it refers to the U.S. market. GreenApes
instead has been developed since 2012 in Florence. Pistoia and Florence are only 40 km away
and fit the regulations about recycling of Pistoia. Also, for this reason, the app GreenApes is

the app that better fits this research’s aim.

2.4) Theories used in the pre-testing phase

2.4.1) Theory of Reasoned Action and the Theory of Planned Behavior

The Theory of Reasoned Action has been developed by Martin Fishbein and Icek Ajzen in
1967 and tries to explain the relationship between attitudes and human action. The main goal
of the Theory of Reasoned Action is to comprehend a person's voluntary behavior by
investigating the underlying fundamental motivation to take a certain action (Doswell et al.,
2011). A person's action is influenced by his intention to perform the behavior, which is
dependent on their attitude toward the behavior and subjective norms (Fishbein & Ajzen,
1975). In other words, the best indicator of whether someone will engage in action is believed
to be their intention to do so and attitudes and subjective norms, in turn, predict intentions
(LaCaille, 2013). Attitude has the meaning of personal beliefs about the consequences of that
action and the subjective norms are the individual judgment about what others think that should

be done (Hox et al., 1995).
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Intention
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Figure 1 Theory of Reasoned Action Scheme

The Theory of Planned Behavior was developed by Icek Ajzen in 1985 and it is an extended
version of the Theory of Reasoned Action. What makes this theory an evolution of the Theory
of Reasoned Action is the addition of the perceived behavioral control as influencer of the
motivation (Ajzen, 1991). Essentially, the Theory of Planned Behavior implies that individuals
are more inclined to engage in particular behaviors when they believe they can do it

successfully (Ajzen, 1991).
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Figure 2 Theory of Planned Behavior Scheme

2.4.2) Recent developments of the Theory of planned Behavior and the Reasoned Action
Approach

The Theory of Planned Behavior has been developed more than thirty years ago, but in spite
of this this theory continue to provide an important contribution to behavioral sciences
(Bosnjak, 2020). The basic structure of the theory remains the same, but it has been clarified
and modified during the years, including by Ajzan himself (Conner, & Armitage, 1998; Ajzen
& Fishbein, 2000; Ajzen, 2020).

Studies using nowadays the Theory of Planned Behavior as theoretical foundation has added
additional variables to the model to increase the degree of precision of prediction (Conner &
Armitage, 1998; Peng et al., 2014). Other research has defined more specifically the three key
variables attitude, subjective norm and perceived behavioral control (Wang & Zheng., 2020).
Intention remains the factor that affects the actualization of specific goals and behaviors (Lihua,
2022).

Recent developments of the theory have focused more specifically on the transition from
intention to execution (Lihua, 2022). People has difficulties in translating intentions into
actions. A possible solution could be associate in advance possible solutions to every critical
situation, in order to anticipate possible signs of a lack of motivation (Gollwitzer, 1999).

Another study focuses on social capital and effective behavior (Tatarko & Schmidt, 2016). The
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social capital has the function to influence the perceived behavioral control and consequently
to be a facilitator for the actual behavior (Tatarko & Schmidt, 2016).

In any case, there are many papers written in recent years that still use and test the validity of
the Theory of Planned Behavior, a sign that the theory is still valid (Dewberry & Jackson, 2018;
Sietal., 2019; Holdsworth et al., 2020).

The latest version of the Theory of Reasoned Action (1967) and the Theory of Planned
Behavior (1985) is the Reasoned Action Approach, developed by Fishbein and Ajzan at the
beginning of the century (Fishbein & Ajzen, 2010). According to this new version of the theory,
some background factors such as individual, social and informational background influences
the behavioral beliefs, the normative beliefs and the control beliefs. These, in turn, influences
attitude towards behavior, perceived norm and perceived behavioral control. As usual, these
three variables predict intention that predict the actual behavior. A new addition of this theory
is the presence of the actual control that determines if the intention will really lead to the
behavior. The actual control is represented by the skills of the person and by environmental
factors. The predictors of the intention can take on different weights (Fishbein & Ajzen, 2010).
This theory tries to overcome the limitations of the two previous theories. It attempts to explain
a behavior considering potential determinants, trying to give a uniform theoretical framework

that can possibly be applied to every kind of behavior (Fishbein & Ajzen, 2010).

2.4.3) The use of the Theory of Planned Behavior inside the research

These three theories have been reviewed in this chapter because they will be used in this thesis
to construct the questionnaire used in the pre-test phase. The main goal of this survey is to
identify some of the key-drivers that will support households in the change towards a more
efficient waste separation. The Theory of Reasoned Action (Ajzan, 1967) and the Theory of
Planned Behavior (Ajzan, 1985), that is an evolution of the Theory of Reasoned Action,
describes the mental underpinnings of behavior. In particular, the survey will investigate
whether attitude, subjective norm and perceived behavioral control impacted on the purpose
for households to do a better pre-sorting of wastes and whether intention predicted households’
behavior. According to the Theory of Planned Behavior, the possibility that a behavior will be
executed, in our case an improvement in waste sorting, increases with the strength of the
individual's intention to engage in it. Intention is determined by the feelings that people

perceive on the importance of waste separation (attitude), by the importance that people around
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them give to waste separation (subjective norm) and finally by the confidence that they have

about the fact that they will succeed in the task or not (perceived behavioral control).

The Theory a Planned Behavior has been applied many times to sustainability-related topic,
such as water conservation (Trumbo & O’Keefe, 2001), recycling (Boldero, 1995; Taylor &
Todd, 1995), reducing energy consumption (Sparks et al., 2014) and sustainable food choices
(Han & Hansen, 2012; Graham-Rowe & Sparks 2015). Despite this, since the Theory of
Planned Behavior is a rather old theory, other variables can be added to the model to enhance
his capacity to predict behaviors (Ajzan, 2020). The variables that have been added in the
questionnaire are user engagement in recycling behaviors, environmental concerns, and pro-

environmental self-identity (Hsu, 2022).

3. Literature Review

The papers reviewed in this exposé have been mainly found with Publish or Perish on Google
Scholar. Other papers have been found on other online databases such as ResearchGate,
Elsevier, ScienceDirect and JSTOR. Once the key papers for this dissertation were identified,
additional useful papers were discovered by reading the bibliography in or at the end of their

text.

The research queries used to find the papers have been multiple. Some of the most used
keywords are “Gamification”, “Sustainability”, “Recycling”, “App”, “Education”, “Gamified
Learning Theory”, “Waste Management”. Usually in the research two or three of these
keywords were linked in the query by the word AND. Exclusion criteria were not used in this

research.

The final number of paper analyzed from the beginning of the writing of this thesis is equal to

approximately 150 papers. The papers actually used in the writing of this exposé are 93.

The following table contains the 10 most important articles for this thesis, together with a brief

description of their content.

Table 1 Literature Review

Reference Content

14



Hsu, C., Chen, M. (2021), Advocating
recycling and encouraging environmentally
friendly habits through gamification: An
Empirical investigation. Technology in
Society, 66, DOLI:
10.1016/j.techsoc.2021.101621

This paper is the one from which it has
been taken the research gap on which
is based all this thesis. Since resource
recycling strictly depends on people
behavior, this paper studies if
gamification can be a useful tool to
habits,

of 457

encourage sustainable

analyzing the behavior

participants that use the website

Recyclebank.

Landers, R. (2015). Developing a Theory of
Gamified Learning. Simulation

Gaming. 10.1177/1046878114563660.

&amp

In this paper, the Gamified Learning
Theory is defined and discussed. This
is a psychological theory where
gamification is considered as the
application of game features outside of
the context of a game. The purpose of
gamification is to influence behaviors
or attitudes towards learning through a

moderating process and/or a mediating

process.

Krath, J., Schiirmann, L., von Korflesch, H. F.
0. (2021), Revealing the theoretical basis of
gamification: A systematic review and
analysis of theory in research on gamification,
serious games and game-based learning,
Computers in 125,

https://doi.org/10.1016/j.chb.2021.106963.

Human  Behavior,

A systematic  meta-review  of
theoretical foundations of gamification
is performed in this article. The review
shows 118 theories used to explain
gamification. These theories are
grouped according to the outcome
(behavioral, cognitive or motivational)

and interrelated to each other.
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Douglas, B. D., Brauer M. (2021),

Gamification to prevent climate change: a
review of games and apps for sustainability.
Current Opinion in Psychology., 42, 89-94.
doi: 10.1016/j.copsyc.2021.04.008

Gamification is useful to incentivize
pro-environmental behaviors. There
are many fields where gamification
have been implemented such as
boardgames, team competitions,
electronic games, and smartphone
apps to improve sustainability
education. The aims can be grouped
into four categories: energy reduction,
more sustainable transportation/air
quality, improvements in waste
management, and water conservation.
This article reviews the games and
apps that have been evaluated in
empirical research in the last five
years and provides a list of apps and
games that have yet to be tested.
Gamification results to be an efficient

system for preventing climate change.

Hsu, C. (2022), Applying cognitive

evaluation theory to analyze the impact of
gamification mechanics on user engagement
in resource recycling, Information &
59,

https://doi.org/10.1016/j.im.2022.103602.

Management, Issue 2,

This  study  investigates  how
gamification mechanics on a website
affect users' intrinsic incentives, needs
satisfaction, and participation in
resource recycling. It also investigates
how environmental issues affect the
connections between user engagement
and intrinsic motives. According to
research, gamification encourages
intrinsic motivation and is likely to
satisfy psychological needs thanks to
characteristics  like self-expression,

point rewards, and other incentives.
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Ajzen, 1. (1991), The theory of planned

behavior, Organizational Behavior and
Human Decision Processes, 50, 2, 179-211,
https://doi.org/10.1016/0749-

5978(91)90020-T

This research is an extension of the
other two papers about the Theory of
Planned Behavior by Ajzen (Ajzen,
1985, Ajzen, 1987). Some unresolved
issues discussed.

are Empirical

evidence is also presented. The theory

states that attitudes toward the
behavior, subjective norms, and
perceived behavioral predict the

intention to perform the behavior;
substantial variation in actual behavior
is accounted for both attitudes and
subjective norms as well as
perceptions of behavioral control. The
results show that expectancy-value
formulations are only partially
successful in managing these relations,
but it is demonstrated that the theory

can predict behavior successfully.

Graham-Rowe, E., Jessop, D. C. & Sparks, P.
(2015) "Predicting household food waste
reduction using an extended theory of planned
behaviour," Resources, Conservation &
Recycling, Elsevier, vol. 1010, pages 194-

202.

This study tests the efficacy of
applying an extended Theory of
Planned Behaviour model to an
investigation about the reduction of
family food waste. 279 participants
completed a questionnaire designed to
measure intention, attitude, subjective
norm, perceived behavioral control,
self-identity, anticipated regret, moral

norm and descriptive norm. Results

demonstrate that the Theory of
Planned Behavior can predict
motivation and behaviors, in the
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context fruit and vegetable waste

reduction for families.

Aguiar-Castillo, L.; Clavijo-Rodriguez, A.;
De Saa-Perez, P.; Perez-Jimenez, R. (2019),
Gamification as An Approach to Promote
Tourist Recycling Behavior. Sustainability,

11, 2201. https://doi.org/10.3390/sul11082201

UrbanWaste is a project developed by
the European Union that try to find a
solution for urban wastes. The article
is about an experiment made in several
European cities thanks to the app
WasteApp. WasteApp has been used
to encourage the recycling behavior of
tourists and to test if it can be a good
method for pushing recycling and
improve the reputation of the city.
According to this study, the results
show that a gamified application can
contribute to the recycling behavior of
tourists and improve the image of the
destination that adopts it, provided that
the satisfaction of the user about the
app and his usability. will influence the

recycling behavior.

Cechella, F., Abbad, G., Wagner, R. (2021),
Leveraging learning with gamification: An
experimental case study with bank managers,

Computers in Human Behavior Reports,

3,https://doi.org/10.1016/j.chbr.2020.100044.

Despite this paper relates to a different
field than sustainability, because it
tests the impact of gamification on
bank managers, it has been useful to
develop the methodology and the
hypothesis. This research investigates
the effects of gamification on
cognitive learning. Instructions are
gamified. The design of the
experiments involves three groups: a

group with gamified instructions, a

group with no gamified instructions
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and a control group. The skills of the
groups are assessed before and after
the treatment. Results show that the
effects on learning of both groups that
used or not used gamification are
similar, even if the use of gamification

allowed people to learn in less time.

10 | Kassim, S. M. (2012). The importance of | This paper focuses on the necessity of
recycling in solid waste management. | a proper Solid waste Management, and
Macromolecular Symposia, 320, 1, 43-50. | especially shows the relevance of
DOI: 10.1002/masy.201251005 recycling processes and the technology

required.

As well as clearly explaining why it is
important to recycle and what are the
steps in the recycling process, the
article also explain the needs of the
market for the recycling process and a

general overview about the reasons

4. Research Model and Hypotheses (or Research Propositions)

The chapter “Research model and hypothesis™ of this thesis is divided into two sections because
the two sets of hypotheses relate to two research objectives. The first group refers to the
behavior that the people composing the sample should show during the various phases of the
experiment according to the Theory of Planned Behavior. The second group refers to the

assumption that should predict the different degrees of learning in the three different groups.

4.1) Research methods hypothesis

The Theory of Planned Behavior states that attitudes toward the behavior, subjective norms,
and perceived behavioral control can be good predictor of the intention to execute the behavior
and, consequently, good predictors of the actual behavior (Ajzen, 1991). Despite the length of
time passed since the theory was developed for the first time, much recent research has used it

as theoretical foundation (Dewberry & Jackson, 2018; Si et al., 2019; Holdsworth et al., 2020).
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The theory was also modified by Ajzen himself to try to overcome the limitations (Ajzen &

Fishbein, 2000; Fishbein & Ajzen, 2010; Ajzen, 2020).

The behavior considered in this thesis is the waste separation and the Theory of Planned
behavior should predict the level of improvement of each participant from the beginning to the
end experiment according to the three variables attitude, subjective norms and perceived
behavioral control. The variables engagement in recycling behavior (Tucker, 2001),
environmental concern (Eccleston, 2010) and pro-environmental self-identity (Kuswati et al.,

2021) have been added to the model to increase the reliability of the prediction (Ajzen, 2020).
Hypothesis will be listed in the next paragraphs:

Hypothesis 1. The intention to improve waste separation behavior will be predicted attitude.

The variable attitude towards behavior implies that the intention to perform the behavior
depends on what people think about a certain behavior (Ajzen & Fishbein, 1975). Positive
personal beliefs about the consequences of the behavior will lead to the effectiveness of the
proposed behavior while negative personal beliefs will reduce the possibility to succeed (Hox
et al., 1995). Attitudes are not innate, but they are gleaned during the course of life, and they
are shaped by the experience and the personal background (Ajzen, 1988). Some attitudes are
durable over-time, but the experiences can change others had during the course of life (Ajzen,
1988). Cognitive and motivational processes can also wrongly influence attitudes (Ajzen,
1988). More recent theories define the variable attitude as the tendency, that can also be latent,

to react to an input with a certain degree of positivity or negativity (Fishbein & Ajzen, 2010).

Hypothesis 2. The intention to improve waste separation behavior will be predicted by the

variable subjective norms.

The variable subjective norms refer to a self-assessed opinion about what others think that
should be done (Hox et al., 1995). Subjective norms are influenced by normative beliefs, that
are ideas that a person develops based on moral expectations of significant others (Ajzen,
2006). Subjective norm can also be defined as a social pressure for doing or not doing

something (Fishbein & Ajzen, 2010).

Hypothesis 3. The intention to improve waste separation behavior will be predicted by the

variable perceived behavioral control.
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The variable perceived behavioral control is related to people's perception and ability to control
the outcome of their behavior or, in other words, to the probability they can obtain success in
performing a given action (Wallston, 2001). The greater is the perceived control, the more
likely the individual will be prone to accomplish the behavior considered (Ajzen, 2006). The
variable perceived behavioral control is also about to the actual control, but it is not limited to
that. The crucial part is the perceived behavioral control. This refers to the individual's ability
to believe that it is possible to succeed in accomplishing a certain behavior (Fishbein & Ajzen,

2010).

The dependent variable intention is essential in the Theory of Planned Behavior because it is
the factor that determines whether the individual will achieve what they set out to do. The word
intention in this sense encompasses all the motivational factors that will lead the individual to
perform the given behavior. The intention depends on how much effort individuals will take to
succeed in what they planned to do, and it is fundamental to assess how likely is it that the
performance will be successfully completed (Ajzen, 1991). The variable intention can be read
also as “readiness to perform the behavior” (Fishbein & Ajzen, 2010). The stronger the three
variables attitudes, subjective norms and perceived behavioral control will be, the more

decisive will be the intention to perform the behavior (Fishbein & Ajzen, 2010).

Hypothesis 4. The intention to improve waste separation behavior will be predicted by the

variable engagement in recycling behaviors.

The Theory of Planned Behavior is a theory that is always valid and effective, but despite that
it is not a recent theory. In fact, it was first developed officially in the 1991, even if the
researcher Icek Ajzen was already working on that since many years. For this reason, Dr.
Ajzen himself stated that it is possible to add other predictor variables to the original Theory
of Planned Behavior (Ajzan, 2020). For this reason, the variables added to the model are
engagement in the recycling behavior, environmental concern, and pro-environmental self-

identity (Hsu, 2022).

The engagement in recycling behavior refers to the willingness of individuals to perform a

correct waste separation and maintain it over time (Tucker, 2001).

Hypothesis 5. The intention to improve waste separation behavior will be predicted by the

variable environmental concern.
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The environmental concern can be defined as the concern that some people have about the

health of planet earth and its marine and terrestrial inhabitants (Eccleston, 2010).

Hypothesis 6. The intention to improve waste separation behavior will be predicted by the

variable pro-environmental self-identity.

The pro-environmental self-identity is the “individual’s tendency to see himself as an

individual who has a pro-environment perspective and action” (Kuswati et al., 2021).

All these variables will be investigated into the pre-test survey with specific questions and the
purpose of their addition to this model is to test whether the self-consideration about sustainable

issues affect the successful completion of the experiment.

Hypothesis 7. Intention predicts waste separation learning behavior about recycling.

The intention leads to the actual learning behavior about recycling. The three variables of the
Theory of Planned Behavior and the other three variables about sustainability added to improve
the capacity of the model are not only supposed to predict the intention but also the actual
waste separation learning behavior of the people participating to the experiment. They include
all the motivational factors that will lead the individual to perform the given behavior. The
strength of intention is directly proportional to the probability with which the behavior will be

enacted.

Attitude

Learning in
Recycling

Subjective Recycling
norm Intention

Perceived
Behavioral
control

Pro- Engagement in
environmental recycling
self-identity behavior

Environmental
concern
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Figure 3 Research method scheme

4.2) Experimental hypothesis

The second section of this chapter is about the assumptions related to the treatment of the
experiment. In fact, the following hypothesis are about the consequences that the various
treatments forming the experiment should have on the people composing the sample. Since the
design of the experiment has been based on the model developed by Cechella, Abbada and
Wagner (2021) to test the learning outcome of gamification on bank managers, the assumptions

are the same of those stated in the cited paper.

Hypothesis 8. Training with gamification increases correct recycling waste separation

(experimental group 1).

It is assumed that the part of the sample that uses the gamified app (experimental group 1) will
learn new rules about separate collection. This will lead to greater motivation for recycling and
also toward greater awareness of avoiding common mistakes in waste separation and

consciousness about the correct waste separate collection.

Hypothesis 9. Training without gamification increases correct recycling waste separation

(experimental group 2).

This assumption is about the training with brochure and flyers for the group that does not use
gamification (experimental group 2). It is assumed that brochure and flyers about recycling and
waste separation will improve the knowledge of participants about separate collection and

correct recycling habits.

Hypothesis 10. No progress will be made by participants belonging to control group

(experimental group 3).

Experimental group 3 do not undergo a treatment between the pre-test and the post-test phase.
For this reason, it is assumed that no improvement will be found in the control group during

interviews compared with the results obtained in the survey.
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Hypothesis 11. The learning outcome of the participants belonging to the group with gamified
treatment will have a higher learning outcome than the participants without the gamified

treatment.

It is hypothesized that the learning outcome of experimental group 1, made by the people
receiving the gamified treatment, will incur in a learning outcome superior to the experimental
group 2, made by the people who will receive a not gamified treatment. This hypothesis stems
from the fact that gamification, thanks to game elements such as challenges, points and scores,
should evoke feelings like fun, competition and desire to keep learning. All these emotions
cause better self-motivation and engagement in sustainable activities and waste separation
compared to the only cognitive aspects generated by learning with a flyer about recycling. For
this reasons, it is assumed that people training with gamification will obtain better results

compared to people training without gamification.

5. Methodology

5.1) Research design

This thesis uses a mixed-method experimental study to fill the gap proposed in the paper written
by Hsu in 2021, i.e. to investigate users’ actual behavior when they start to use the app
GreenApes to improve their recycling habits. This choice has been made because the
experiment was the only methodology that allowed the researcher to have a clear picture of
people recycling skills before and after the treatment.

The experiment run will not be a traditional experiment, but it will have a quasi-experimental
design. The quasi-experiment design is similar to the traditional experiment design but there is
no random assignment to treatment and control group (Dinardo, 2008). This type of design was
necessary because people were not chosen randomly, but on the basis of voluntary
participation.

The design of the experiment is the following. There will be three groups participating to the

experiment:

Group I: this group will receive the gamified treatment. In other words, this group will use the

gamified app GreenApes for 4 days.

Group 2: this group will receive a not-gamified treatment. In other words, they will have access

to the same information of Group 1, but they will not be gamified.
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Group 3: this is the control group, so it will not receive any treatment.

The treatment for Group 1 is represented by the use of the app GreenApes for four days. This
app helps users doing separate waste collection correctly.

The treatment for Group 2 is made by a printed series of rules that reflects the same information
given to group one, but without gamification.

The Group 3 is the control group, and they will not receive any treatment.

The same dependent variables are measured before (pre-test) and after (post-test) the treatment
is administered. At the end of the experiment the results of the post-test are compared with the
results of the pre-test and the different improvements in each group are compared to each other

and analyzed.

The variable considered in our experiment is users’ ability to do a proper waste separation. The
effect of the intervention is measured by comparing the pre- and post-intervention
measurements among the three groups. If the intervention has no effect, the two measurements

will be equal.

5.2) Application Domain

The domain of application of the experiment is represented by the population of the Italian
town Pistoia. Italy has been chosen as the country where to test the app because Italy is the
third country in Europe on the waste recycling front and in the circular economy (data Eurostat,
2021). Every town in Italy has different waste separation rules. For this reason, it has been
necessary to choose one city where to implement the experiment. The city chosen has been
Pistoia, a municipality in Tuscany, a region in the center of Italy. The central Italy has the worst
performance about recycling in 2021, compared with the North and South (Comuni Ricicloni,

2022).

5.3) Sample

The sample is composed by people over 18 years old that lives in Pistoia and that do separate
collection. The sample consists of 18 people, six people per group. The characteristics of the

sample give a good overview about Italian population in 2022, according to ISTAT statistics.
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The youngest person is 19 years old and the oldest one is 80 years old. The sample is made by
nine males and nine females, because half of the Italian population is made by women and half
by men. People participating in the experiment are chosen on voluntary basis and not in a

random way.

5.4) Data collection procedures

Data are collected with an online experiment that uses a mixed-method approach. The phase
of the pre-test uses a quantitative approach. Participants to the experiment will be asked to fill
a questionnaire in with questions designed to understand people intentions when they do
separate collection and the mistakes they do when they separate wastes. This method has been
chosen to speed the phase of pre-test, instead of doing a double interview per person. In
addition, since the people will be asked to answer to some questions about how the separate
wastes, this solution has been chosen to let them do the test without the pressure of judgment.
After using the apps Junker and Green Apes for about four days, users will be asked to
participate in a qualitative interview. The interview will investigate if there have been
improvements in the separation of wastes, repeating the same questions of the pre-test phase
slightly changed, and how the people participating to the experiment perceived the use of the
apps, especially the feelings that created engagement or repulsion. The qualitative method has
been chosen for the phase of the post-test because it can investigate deeply view and
perceptions of the respondents. The researcher has the opportunity to follow the answers given
by the respondents in real time and to adjust the conversation around the subject. In addition,
since the people interviews are also over 60 years old, this kind of conversation can be managed
better than a survey where there could be some bias in their answer, such us the tendence to

answer “yes” at every question or to click random answers.

5.5) Data analysis

Since the sample is composed by 18 people, it is not possible to do a t-test, that requires that
people are normally distributed. A Multigroup analysis will be made to test if the data of the
groups have significant differences in their group-specific parameter estimates. A factor
analysis will be made to test if there are differences between the factor scores of the pre-test
and the post-test. A Kruskal-Wallis test will be done to test whether samples originate from

the same distribution. In fact, this test is generally used to compare more independent samples
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of equal size. In addition, it will be made a Wilcoxon Rangsummentest, i.e. a nonparametric
test of the null hypothesis. After these two tests, the Bonferroni correction will be used to
counteract the multiple comparison problem.

The qualitative answers from the interview will be analyzed with a lexical analysis.

6. Expected Contributions
6.1) Scholarly Contributions

This thesis aims to improve the knowledge of how gamification can be applied to the field of
sustainability, particularly to the field of waste management. Given the experimental design of
the research, this thesis could be particularly useful because it does not only investigate
intentions about waste collection but also it attempts to test with practical questions the real

attitudes of people when they separate wastes.

The research gap on which this research is based is the following (Hsu & Chen, 2021):

While this study examines users’ behavioral intentions, it does not investigate the impact of
gamification on users’ actual behaviors. This could be the focus of future research, which

would reduce the likelihood of skewed results.

In order to satisfy this gap, the experiment run by Hsu and Chen (2021) was taken as the
basis for developing the experiment run in this thesis, but instead of asking to the users of
RecycleBank their intention about waste separation, the skills about recycling of people are
analysed before and after the use of the app GreenApes. This design is not as effective as
directly observing while differentiate wastes in their homes, that would obviously have been
the most optimal design. Unfortunately, this design is impossible to apply in practice due to
privacy. In fact, most people start to behave in a different way when they are observed. The
solution of having people of the sample using the App GreenApes on recycling for four days
and seeing progress through a final interview can give an acceptable degree of efficiency to
test the research gap addressed by Hsu and Chen in 2021, considering to not being able to

observe people in their homes quite effectively.

The topic has already been addresses in others research (Hsu & Chen, 2021; Aguiar-Castillo et
al., 2019). The main difference between this research and other studies in the same field lies in

the fact that this thesis does not simply investigates people intention when they differentiate
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wastes but investigates the progress between the initial phase without the use of gamification
and the final phase with the use of gamification. In addition, the experiment will take place in
the Italian town Pistoia. Pistoia is a medium-sized city that does not particularly excel in the
level of recycling. In the case of the paper written by Aguiar-Castillo (2019), the cities where
the experiment has been run were European capitals. Finally, this experiment considers a
sample made by people living permanently in Pistoia. In the case of the paper written by

Aguiar-Castillo (2019), the sample was composed by tourists.

6.2) Implications for Business and Society
6.2.1) Contributions to the society

The need for a more sustainable way of living and making optimal use of resources is now a
change that is addressed in multiple ways in the society. The European Union together with
the United Nations have developed a series of common goals about sustainable development
and they should be reached within 2030 (European Union official website, 2022). Many of
these goals can be connected with the topic of waste management. The most relevant ones are

reviewed below:

Goal N. 11: Sustainable cities and community

Goal N. 12: Responsible consumption and production
Goal N. 13: Climate Action

Goal N. 14 and 15: Life below water and on land.

The aim of this thesis is strictly connected with Goal N. 11, namely this thesis has the purpose
to test if gamification can be used as a new tool to educate people in doing a better recycling.
If the hypothesis stated in this thesis will be confirmed by the results of the experiment
gamification could be increasingly used in the field of sustainability-learning, also in medium-
small European cities. The other goals listed are not directly related to the study made in this
thesis, but the effects of this successful experiment could also be found in goals N. 13 and 14
because a bad waste management affects the life of all the creatures that lives on the earth and
under the water and it also risk affecting the climate due to the difficult disposal of waste that
pollutes the environment. This experiment could also have a positive impact on Goal N.12
because it is proved that encouraging sustainable practices such as recycling, or waste
separation people are also more engaged in sustainable thinking and responsible consumption

(Hsu & Chen, 2021).
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In addition to being a pressing need for the planet, a proper recycling collection also has
positive practical implications for the lives of citizens.

Circular economy implies the transition of the society towards an economy that can regenerates
itself and consequently the goods involved must be reused, repaired, or recycled (CONALI,
2022). This involve a teamwork made by all the forces that are parts of the economy and the
households are not excluded.

Socio-economic consequences of a well-managed waste management are massive and tangible.
According to the Green Economy Report made in 2020 by CONAI, the benefits of a correct
recycling behavior are multiple. In 2019, have been avoided through proper recycling of waste
4.469 kt of primary material saved, 4.306 kt of carbon dioxide equivalent, 22,8 TWh of primary
energy. The economic value of the CO» saved thank to recycling was equal to 124 millions of
euros and is equal to 402 millions of euros the economic value of the material recovered from
recycling (Data from Green Economy Report CONALI, 2020). Therefore, increasing the quality

of the recycling process in people’s houses could lead to further enhancement of these benefits

6.2.2) Contributions for the Italian society, with particular reference to the city of Pistoia

European union is trying to push recycling behavior in all the states that are part of it since
many years. In 2019, recycling of municipal waste in the EU27, involved about 68 million tons
of garbage (ISPRA, Rapporto Rifiuti Urbani, 2021). It has been registered an increase of 3.2%
compared to 2017. The top three countries that are distinguished by the amount of waste sent
for recycling in Europe are Germany in the first place, followed by France and by Italy (Data
ISPRA, elaborated on Eurostat data). France and Italy show the largest increases in quantity
over the three-year period; an increasing equal to 10.3% for France and one equal to 10.1% for
Italy. Per capita amounts of municipal waste sent for recycling increase over the three-year
period from 148 to 152 kg/inhabitant per year. Italy is in line with the EU average with 151
kg/inhabitant per year. From what can be deduced from this data, Italy ranks among the best
countries in Europe in terms of recycling activities. Nonetheless, the recycling situation in Italy
is not homogeneous. 590 "waste free" municipalities were counted in Italy in 2022, equal to
the 7,5% of the total municipalities in Italy. A municipality can be classified as “waste free” if
“the per capita output of waste sent for disposal is inferior to 75 kg” (Comuni Ricicloni, 2022).
66.3 % of recycled municipalities are located in the north of Italy, 23,3 % is located in the south
of Italy and only 5,4% is located in the center of Italy (Comuni Ricicloni, 2022).
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Figure 4 Map of free-waste municipalities in Italy

This data reporting on the low performance of the municipalities in the center of Italy with
regard to recycling collection stimulated the search for the causes of this performance.
Therefore, this thesis focuses on the performance about recycling of the city of Pistoia, located
in Tuscany, a region of central Italy. Tuscany has some municipalities that excel in recycling
collection and some of those are in the province of Pistoia, such as Serravalle Pistoiese,
Lamporecchio, Pieve a Nievole, Uzzano, Buggiano or Monsummano Terme (Comuni
Ricicloni, 2022). Nevertheless, the municipality of Pistoia does not appear among these, and
the quantity of wastes selected for recycling could improve. In fact, only the 38,52% of waste
per capita is sorted for recycling (Catasto Rifiuti ISPRA, 2020). This data is not completely
depraved but improvable. For this reason, this research try to explain why the level of recycling
could be improved in Pistoia and if gamification can be considered a successful tool to improve
sustainable habits of citizens. If this research produces a positive outcome, the effects of
gamification could be tested on a larger scale and in other Italian cities. If these results are also
favorable, gamification applied to environmental issues could help all of society both in Italy

and Europe toward the transition to the circular economy.

30



7. Chapters Overview

Table 2 Thesis chapters overview

i Abstract
i List of abbreviations
il List of figures
v List of tables
Chapter 1 Introduction
Chapter 2 Theoretical Framing
Chapter 3 Literature Review
Chapter 4 Research Model and Hypothesis (or
Research Preposition)

Chapter 5 Methodology
Chapter 6 Results
Chapter 7 Discussion
Chapter 8 Conclusion
Chapter 9 References

8. Work Plan

8.1) Workplan of the following weeks before the submission of the Master Thesis

Table 3 Work plan of the following weeks

24-28 October

Pre-Planning Experiment

1-9 November

Experiment (Questionnaire + Interviews)

10-27 November

Transcription of the 18 interviews

28-28-30 November

Coding + Review

1-15 December

Data Analysis

15-22 December

Writing the rest, formatting, revision

9-13 January

Final Revision

13 January

Deadline for thesis submission
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8.2) Workplan of the experiment

Table 4 Work plan of the experiment

1-2 November

Distribution of the survey (all groups)

3-4-5-6 November

Group 1: use of the gamified app GreenApes
Group 2: reading of the same instruction contained in GreenApes
but without gamification

3-4 November

Group 3: Interviews

7-8-9 November

Group 1 and 2: Interviews
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