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Abstract 
Non-biodegradable waste is becoming more and more of a pressing environmental issue 

across the globe. The problem is particularly severe in Asia, and in Bali, Indonesia, the 

issue has gone so far as to have been declared a “garbage emergency”. The waste 

management and disposal problems in Bali are most likely due to traditional waste 

management systems combined with a growing middle class, a fast increase in the 

consumption of plastic products, and tourism. To tackle this problem is a huge 

undertaking, as litter is a widespread phenomenon, but previous research on littering 

shows that age is one main determinant of littering behaviour, young people littering 

more than older people. This is the basis for the Minor Field Study (MFS) that has been 

conducted to answer the following research question: Can nudges affect students’ 

behaviour regarding littering in school canteens? Field experiments were conducted 

where four different signs were designed, based on different categories of nudges, and 

put up in 21 middle school canteens in the greater Denpasar area. The results of the 

experiment showed that the nudges were indeed effective in decreasing the amount of 

garbage improperly disposed of, with a statistically significant decrease of about 55%. 

Though the experiments were conducted in Denpasar, Indonesia – the findings can 

conceivably be generalised to a much larger population. The nudges would be expected 

to have an impact on students’ behaviour regarding litter in middle-schools across the 

world.  
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Background and Theory 
As the amount of goods made and/or wrapped in plastic around the world rises, so does 

the amount of plastic in the seas, on land and in animals. Plastic and other non-

biodegradable materials have detrimental effects on the environment when not properly 

disposed of and recycled (Ojedokun, 2015). Although this is a world-wide problem, in 

Asia waste management systems are often lacking or non-existent and littering is 

commonplace (MacRae, 2017). On average only around 40% of all waste in south-east 

Asia is collected. As a result, Asia is sending more plastic into the oceans than all the 

other continents combined (Ocean Conservancy, 2015). This is not to mention the fact 

that this region is a popular destination for tourists, who not only litter themselves but 

bring a demand for goods made of or wrapped in plastic and other non-biodegradable 

materials to these areas (Ibid.). The effects of littering include, but are not limited to, 

harming wildlife both on land and in the sea, contamination of land and water, and of 

course the threats that the aforementioned pose on human health. Not only does 

garbage have detrimental effects on plants and animals, it also causes flooding in 

developing world cities, is a great municipal cost and inhibits tourism, and therefore 

economic-development, simply because it is aesthetically displeasing (Uneputty and 

Evans,1997; Hoornweg, 2013). In this sense the reduction of litter can be linked to a 

plethora of Sustainable Development Goals: goal 3. good health and well-being, goal 6. 

clean water and sanitation, goal 8. decent work and economic growth, goal 12. 

responsible consumption and production, goal 14. life below water and goal 15. life on 

land (UN, 2017).  

Aim and Research Question 
The purpose of this paper is to study students’ littering behaviour by putting up 4 

different types of signs using ‘nudges’ in middle-school canteens and calculating the 

effect that the intervention had, if any. The objective is to answer the question “Can 

nudges affect students’ behaviour regarding littering in school canteens?”. The hypothesis 

is that the nudges will be effective in reducing the amount of litter, as nudges have 

previously proved to be effective across many domains and situations. Nevertheless, 

potential variations in their impact would be interesting, and the study will go on to 

investigate whether the impact of the nudges vary between the different types of schools 

studied and more importantly whether the different types of nudges vary in 

effectiveness. More details on ‘nudges’ as a theory will be presented below. 

 The broader goal of this study is to further the knowledge on anti-littering tools, 

specifically behavioural tools. This is with the hope that it will contribute to the 

formation of effective policies and campaigns that reduce littering and therefore reduce 

the harm inflicted on our environment and ourselves. 

Bali, Indonesia 

This section aims to briefly provide some information on Bali, its cultural heritage and 

current situation in terms of tourism and socio-economic development. These are factors 

that not only will help understand the motivation for conducting the study on this 
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particular island, but that will also provide a background that will make some 

methodological features clear. 

Context 

As previously mentioned, litter is a problem in the entire continent of Asia, so why study 

Bali, Indonesia specifically? Bali has long been a popular tourist destination, 

particularly for surfing, but now the island is being covered and surrounded by waste. 

The problem has become so severe on Bali that the island’s officials have declared a 

“garbage-emergency” (Oliphant, 2017). Fly-tipping and littering on land leads to 

enormous amounts of waste being carried out to sea during the rainy season (ibid.). Not 

only is the problem particularly severe in Bali through an environmental perspective, 

but this garbage emergency is threatening the tourism trade in Bali, which is a 

substantial part of Bali’s economy. Litter is a main factor for tourists when determining 

holiday location. The presence of litter is shown to significantly decrease the appeal of a 

location for international tourists (Williams et al., 2016). Tourism is very important for 

Bali, now accounting for more than 30% of the island’s economy, which is only counting 

the trade, hotel and restaurant sectors, and employs more than half a million people. It 

is therefore important that tourism is not negatively affected by litter (Antara and 

Sumarniasih, 2017). From an economic-developmental point of view, this could prove 

detrimental for the island. 

Balinese Culture and waste management traditions 

To understand the case of Bali, we must look at the Island’s solid waste management 

traditions. Willoughby et al. (1997) point to social developments in Indonesian lifestyles 

to account for the new types of garbage and the doubled increase in the amount of litter. 

Also, waste which was self-generated by tourist activities has become an important 

source of litter. MacRae (2017) discusses how tourism in Bali has created a large and 

rapidly growing demand for new consumer products, most of them packaged. It has also 

accelerated the growth of the new middle class, along with which comes new 

consumption habits, while traditional systems of waste management have stayed 

broadly the same. In traditional systems, unused or surplus materials are simply left 

where they fell. Waste management consists of sweeping away organic material to clear 

a space, but this is then left to decompose or serve as food for animals. Pollution and 

impurity are central concepts in Balinese waste management and sweeping is often 

more about removing pollution and impurities from human contact than ridding an area 

of debris. The highest levels of purity are thought to lie in the mountains and the waters 

there. When it rains, and these waters flow down from the mountains through rivers or 

irrigation channels, they gradually accumulate impurities (nowadays garbage) until 

they reach the sea. The sea is regarded as a sort of washing machine that purifies the 

water and sends it back to the mountains (Ibid.). While the ideology seems reasonable 

when concerning organic waste, the problems become apparent when such an ideology of 

waste management is combined with non-biodegradable, toxic waste.  
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Nudges 

Nudges, as a theory, is part of Behavioural Economics – a rising subfield in modern 

economics (Thaler, 2015). Since the publication of Thaler and Sunstein’s book “Nudge” 

(2009), nudges have become more and more common a consideration for practitioners of 

a wide array of professions that handle choice architecture. “A nudge […] is any aspect 

of the choice architecture that alters people’s behaviour in a predictable way without 

forbidding any options or significantly changing their economic incentives” (Thaler and 

Sunstein, 2009). The approach makes a distinction between two types of thinking. They 

are called the Automatic System and Reflective System. The Automatic System is 

intuitive, associative and often subconscious while the Reflective System is controlled, 

deductive and as the name suggests, reflective (Ibid.) Using methods to affect both 

cognitive systems, this study’s aim is to alter the choice architecture regarding waste 

disposal, in other words to nudge people to throw garbage away in designated bins 

instead of littering in middle school canteens. 

Nudges and Sustainable Development  

The literature on the instrumental effectiveness of behavioural policy tools, such as 

nudges, to encourage environmentally-friendly behaviour is growing. Similarly, 

environmental policies that are informed by behavioural economics are becoming more 

common. However, anti-litter experiments have been a subject of interest for decades. 

Studies show that factors such as the size of an object, cleanliness of the environment, 

the frequency of receptacles all impact littering behaviour (Krauss et al.,1978; Geller, 

1977; Finnie, 1973). Moreover, personal predictors of littering behaviour have been 

studied such as age, gender, social status and “race” (Shultz, 2013; Finnie,1973). Age is 

a proven determinant of littering behaviour, showing a negative effect. Young people, 

especially 18 and under are much more likely to litter than older people. A difference in 

littering rates between males and females is often observed with males littering more 

than females. While the impact of variables such as ethnicity and social status on 

littering behaviour have been studied, the results are mixed, especially when one is 

controlled for the other because of the concentration of certain ethnicities in the 

different levels of society (Finnie, 1973; Schultz, 2013; Duran, 1985). See Kort et al. 

(2008) and Cingolani et al. (2016) for more examples.  

Nudges, specifically, have proven to be effective as a tool to encourage pro-

environmental behaviour (Schubert, 2016). These go by different names, sometimes 

referred to as pro-environmental nudges, or otherwise the more figurative “green-

nudges”. Schubert (2016) sorts green nudges into 3 main categories; firstly, there is the 

sort of green nudges that encourage consumers to buy environmentally friendly products 

through making these eco-friendly characteristics more noticeable, thus playing on the 

consumer’s desire for a positive self-image. The second type capitalizes on people’s 

inclination to follow the herd, often using tactics such as peer comparison. The third 

category of green nudges uses purposefully set defaults, with the knowledge that people 

often do not change these. If no choice is actively made or no setting is changed, the 

default will be applied. There are of course other ways of classifying nudges, but 

different systems are not necessarily mutually exclusive. Though the categories 

described above are classifications of environmental policies, the nudges in this study 
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can be said to loosely adhere to the second type of green nudges. This is because of the 

setting in which these nudges will be applied. As opposed to when buying a product or 

when filling in an online form, school canteens are characterised by the presence of 

many peers, an audience if you will, as well as being a highly social setting. This means 

that even if the students are affected by the nudges in themselves, one can assume that 

some will also be affected by the behaviour of their peers and their perception of their 

peers’ opinions. This is supported by the finding that group size can affect the likelihood 

of littering (Duran et al., 1985).  

Field experiments that investigate the impact of nudges on behaviours relating 

to the environment are getting all the more common. Eco-labelling and carbon-labelling 

consumer products in stores are two prominent examples of this (Elofsson et al., 2016). 

Some techniques include using a set colour-system such as a traffic light colour scheme 

to label products to show their carbon efficiency (Vanclay et al. 2011; Hallstein and 

Villas-Boas, 2013; Vlaeminck et al., 2014). An example of eco-labelling that has been 

used since before the inception of Thaler and Sunstein’s (2009) theory ‘nudges’ and is 

still in use today is the Nordic Swan. The symbol has had a significant effect on 

consumers’ choice of brands for an array of different products (Bjørner et al., 2004). As 

the theory “Nudge” originated in economics, it is only natural that most experiments 

using nudges have been executed in that area. However, studies have also investigated 

the impact of nudges in areas pertaining to sustainable development in a broader sense 

than in the examples above, especially recently.  

A study published in 2018 studied the effectiveness of 8 different classifications 

of nudges; 1) Commitments, which are explicit goals, pledges and promises to change 

behaviour. 2) Defaults, meaning automatic settings or baseline reference points. 3) 

Norms, information on the behaviours and expectations of others 4) A messenger who 

conveys behaviour-change information. 5) Priming, which is subconscious information 

and sensory cues. 6) Salience, meaning reminders and message-framing that capture 

attention. 7) Education, which can be facts, training and feedback to increase knowledge 

and 8) financial nudges, i.e. monetary and nonmonetary rewards or penalties (Byerly et 

al., 2018). The study investigates the effect of nudges on 6 domains of human behaviour 

that affect the environment: family planning, land management, meat consumption, 

transportation choices, waste production and water use. Byerly et al. (2018) identified 

72 studies that tested 160 interventions and categorise them by their success. 

Interestingly, their results showed that the efficiency of the different types of nudges 

vary across the six different domains (ibid.). This suggests that it is important to tailor 

the nudge used according to the situation in which it is meant to have an impact, 

especially if the nudge is to be used as a policy in towns, offices, schools etc., i.e. outside 

of academic studies. This is a partial aim of the present study, to investigate if there is a 

difference in the impact of the different nudges and which are the most effective. The 

predominant types of nudges used in this study is conceivably nudge-type 5 – priming 

and 6 – salience. Even nudge-type 7 is used in one nudge-type (2a). The nudges in the 

present study use the same classifications as Thaler and Sunstein (2009), namely 

Automatic System nudges and Reflective System nudges. The Automatic System nudges 

use the priming nudge-type, whereas the first and second Reflective System nudges use 

the education nudge-type and salience nudge type respectively (more on the design of 

the nudges in “Method”).  
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 Though Byerly et al. (2018) include waste management in their study, waste 

disposal was not included, which can be linked to Gould et al. (2016) who mean that 

good waste management such as recycling and not littering can almost be considered 

normative in some developed countries. This is not the case in Denpasar, or Indonesia in 

general and other developing countries. However, neither has it always been the case in 

developed countries. Thaler and Sunstein discuss a particularly efficient campaign 

aiming to reduce litter in Texas, U.S.A. by specifically targeting men between 18 and 24 

who had been unresponsive to previous campaigns with the same goal. The television-

campaign used popular American football team, Dallas Cowboys, team-members that 

collected litter and crushed cans with their bare hands and said, “Don’t mess with 

Texas”. This evocation of Texan pride had a huge effect on litter within the state (Thaler 

and Sunstein, 2009). A similar campaign had significant effects on litter in Sweden, the 

chief difference being that this campaign evoked a sense of pride among Swedish people 

by highlighting the beauty of the typical Swedish landscape and nature. The campaign, 

called “Håll Sverige Rent” which means “Keep Sweden Clean” (originally “Håll Naturen 

Ren” which translates to “Keep Nature Clean”) was launched in 1962 and has worked to 

reduce litter since then (Håll Sverige Rent, 2018).  

While the fact that good waste management and disposal habits are becoming 

more and more common in developed countries should undeniably be recognised as a 

step in the right direction, it is important to understand how that came to be. It is 

important to investigate how nudges effect waste disposal, in developing countries 

specifically, which is the contribution this study aims to make. Few studies are 

conducted in developing countries using nudges, and if they are, the topic is often 

agriculture. However, these are often successful (see Jayachandran et al., 2016; Kerr et 

al. 2012), indicating that nudges within other sectors in developing countries would be 

too. As nudges operate on a cognitive level, there is little reason to assume that nudges 

would not work in developing countries. 

Nudges and Litter in Schools 

The cases regarding schools discussed by Thaler and Sunstein (2009) showed that 

nudges indeed had an effect on school-children. They discuss a study done on food and 

drink arrangement and display in cafeterias which proved to impact the children’s 

choice of food. They also discuss nudges used to improve school choices and university 

attendance (Thaler and Sunstein, 2009). Though these examples have little to do with 

the environment in general, let alone litter specifically, it demonstrates that nudges 

have been successfully used in school environments since the inception of the theory.  

The choice to set schools as a location for a littering intervention has several 

motivations; the first is that age is an important variable in predicting littering as 

younger people are found to litter more than older people (Schultz et al., 2013). Thus, if 

nudges successfully decrease littering among students, more litter may be targeted than 

if an older population were the subjects of the study. The second reason is that habits 

and behaviours that develop during youth are likely to continue throughout life 

(Hurrelmann and Raithel, 2005). This means that interventions that are effective in 

changing students’ behaviour regarding litter could potentially make a significant 

difference in the littering habits of a society, as “systematic application of sustainable 
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waste management in elementary education buildings […] makes a positive contribution 

to the education of future generations” (Kayihan and Tönük, 2012).   

While several studies have been published that investigate the effects of 

behavioural persuasion on litter, few of these are set in a school environment. One 

exception is a study that took place in a university. Duran et al. (1985) examined the 

effectiveness of written behavioural prompts that urged people not to litter in a 

university cafeteria. Written messages were placed on each table, urging people to take 

their garbage to receptacles. Each card had two dimensions of prompting 

(positive/negative and general/specific), resulting in 4 conditions of the message. They 

also included the variables of location, gender, age and group size (Duran et al., 1985). 

The present study is in a sense loosely based on the design of this experiment in the 

university cafeteria (more on the design of this study below).  

 Similarly, another aspect of the design of the present study has been inspired by 

a school-based litter reduction intervention in New Zealand called Maui’s Dolphin 

Challenge, where children at a secondary school were challenged to reduce litter. They 

received a donation of $200 a week during a 3-week period to contribute to the 

protection of the endangered Maui’s dolphin. However, $1 would come off the donation 

for every piece of litter found. The challenge was run twice, and litter dropped by 50% 

both times and for another week afterwards (Townrow et al., 2013). Through interviews 

and focus groups it became apparent that the connection between littering and Maui’s 

Dolphin helped associate littering with a moral dimension. Townrow et al. (2016) point 

to Myers’ (2007) research on children’s natural affinity to animals and the harm/care 

dimension that was incited in relation to an innocent animal. These insights were then 

applied in the design of one sign used in the schools studied in Bali. The sign uses the 

educational nudge; facts regarding the negative effects of litter were written on the sign, 

including “animals can eat the garbage on the ground”. In addition to this, the sign 

features a picture of a tortoise, the body of which has been deformed by a plastic ring 

can holder, and a picture of a dead bird whose stomach is filled with small pieces of 

garbage – slightly morbid, but deemed not to be too distressing for the age group studied 

(see Figure 3 under “Experimental Interventions”). More details about the signs and the 

design of this study will be discussed under “Method”. 

Method 
Field experiments were used as a research method to answer the research question. A 

well-executed experiment is one of the most reliable ways to establish a causal relation, 

because of the possibility of manipulating the independent variable and the 

homogeneity of the cases in question (Esaiasson, 2012). Other methods, such as field 

observations, would most likely effect how the students behaved. Interviews or polls 

may have suffered from social desirability bias. By doing experiments such problems 

were avoided simply because the participants did not know that they were participating. 

This would be unethical had the identity of the students been revealed, but their 

anonymity ensures that their privacy is not violated.  
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Setting and participants 

The nudges were applied in 21 units of analysis, i.e. school canteens in 19 schools. 

Statistical analysis has been used to analyse the data collected. Canteens serve well as 

sites on which to perform this kind of experiment because they are well defined in terms 

of space and the time which people spend in the canteen is limited, as opposed to spaces 

such as corridors, courtyards or suchlike were people come and go all day. Also, the 

number of students that attend a school will give a good indication of how many people 

will be in the canteen during the break as most students will want to eat; however, this 

is not certain. Because being seen by the students might have influenced how they 

behaved, I was not present before or during the intervention. However, counting the 

amount of garbage per student without knowing how many students were present 

during the break could lead to skewed results. This is especially true in smaller schools 

were the absence of just a few dozen students could greatly influence the results. 

Therefore, it was important that the study be carried out at enough schools that 

systematically skewed results, in either direction, would be very unlikely. The study was 

conducted in 21 canteens at 19 schools (two of the schools had two canteens) which was 

deemed to be enough to avoid the aforementioned. Normally 21 units of analysis would 

be regarded as the lower end of what is acceptable for statistical analysis. However, 

consider that in these 21 schools 14,483 students were the actual subjects of this study 

as it is their behaviour that is interesting. Although this study cannot be regarded as 

studying 14,483 units of analysis, as each student was not observed directly, it is 

certainly a factor that should be taken into account.  

As previously mentioned, the exact number of “participants” cannot be 

pinpointed because my presence would have been a more severe methodological flaw 

than an imprecise estimation of the number of students. The number of students in a 

school was nevertheless deemed to be a good indicator of how many were present. In the 

cases of SMP Harapan Nusantara and SMP Tawakal, both of which had two canteens, 

this might not be the case. Because both canteens in both schools were roughly the same 

size, the only reasonable estimate of how many students were in each canteen was to 

divide the number of students by 2. Regarding these canteens, the teachers were asked 

whether the students used both canteens as much, which they said that they did. 

However, as there were no official rules regarding which students ate in which canteen, 

the children were free to choose for themselves. There may very well be a difference 

between the two (e.g. more comfortable chairs, closer to the classrooms, more shade etc.) 

that made one systematically preferred over the other. In that case, the number of 

pieces of litter/student could be wrong. Despite this, even if this were the case, it is not 

expected to have made a significant impact on the results as none of the values were 

extreme in these schools. 

Permission was obtained by the principal in each school and the relevant 

teachers were informed of the study as well but instructed not to tell the students 

anything about the study until after the data was collected. When two of the schools 

studied were near each other, care was taken not to tell the students before the data had 

been collected from both. Hence, the students were unaware of their participation in this 

study. 
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 This is not a comprehensive study as there are closer to 100 middle-schools in the 

greater Denpasar area, nor is it a random selection. Rather, the schools were chosen in 

order to serve as a representative sample of the schools in Denpasar. The sizes and 

types of schools studied (private, public, Muslim and Christian) varied in accordance 

with the way the schools generally do in Denpasar.  

Middle schools were chosen partly because of the age group and partly because of 

practical issues. If younger children had been included, their lacking proficiency in 

reading would probably have interfered with the effect of the nudges. Although an older 

age group would have been interesting, high schools were less common than middle 

schools, and the fact that they are often vocational would have added a factor and 

complicated the study.  

Among my selection of schools, several different kinds of schools are represented; 

public schools (7), private schools (8), private Muslim schools (3), and private Christian 

schools (2). These are the common types of schools in Bali, except for private 

international schools. These were excluded because, in accordance with the theory that 

waste management habits are connected to culture (MacRae, 2017), litter was 

practically non-existent in the international schools attended by children with parents 

from abroad or who have lived in other countries themselves.  

For the schools in Bali, religion plays an important role. For example, in local 

Balinese schools, students and teachers alike wear their traditional dress for the full 

moon and new moon celebrations every month; and just before this study was 

conducted, the government implemented a new rule – everyone was to wear traditional 

clothing on Thursdays every week. Also, the Balinese calendar has many Hindu 

celebrations, meaning that the curriculum in Muslim and Christian schools can be very 

different, including the number of days in school per year and the length of a school-day. 

Therefore, religion is often mirrored in the demographics in schools. The students in the 

public schools and private schools are usually between 70 and 90 percent local Balinese 

Hindus, and the rest usually come from families from other islands and therefore other 

religions. The students in the Muslim and Christian schools were most often from 

families from other islands in Indonesia, most of which are Muslim, or Christian in the 

east.  

In Table 4 (see “Results”) the schools have been divided into 3 types, namely 

public, private and private (religious). This categorisation is somewhat misleading as all 

of the schools in Bali are religious in the sense that they practice their religion as an 

integral part of the curriculum. However, the Muslim and Christian schools, which have 

been grouped into the third category, are primarily meant for teaching practitioners of 

these religions, whereas the other types of schools host a bigger mix of religions and 

leave more room for the Muslim and Christian children to practice their own religions 

alongside the Balinese Hindus. The reason for grouping the Muslim and Christian 

schools together is that there are so few of each. 

There were, of course, other variations between the schools. The number of 

students varied between 217 and 1562 and the size of the canteens varied accordingly. 

Some schools had fewer garbage bins than others, and alongside the ordinary garbage 

cans, some had garbage cans designated for organic waste, whereas others did not. The 

students will inevitably have, at least slightly, varying habits at home depending on 

income, culture, local norms and access to garbage management systems which many 
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residential areas lack. There will also be a variation in how much the teachers and 

principals press the students to throw garbage away. The variations in the population 

and baseline circumstances helps to control that the difference in the dependent 

variable is, in fact, due to the nudges and not an underlying factor.  

Experimental Interventions (Signs) 

For the study, 4 different types of signs were designed and used, pictures of which have 

been included below. The signs were written in Bahasa Indonesia, the official language 

used in the schools, which ensured that all of the students could understand them. They 

are based on Thaler and Sunstein’s (2008) classification of the Automatic System and 

Reflective System. The first type of nudge aims to provoke a reaction in the Automatic 

System, using a type of nudge termed Priming by Thaler and Sunstein (2008). They 

refer to a study that showed that people are more likely to be nudged into behaving in a 

specific way if shown exactly where something can be done (in their example, where to 

get a vaccination). This has been the basis for the following Automatic System nudge: 

setting up signs in the canteen that point to – and indicate how far away the nearest 

garbage bin is (Figure 1).   

 

Figure 1: Nudge 1a 

 
 

Although asking a question that urges the students to formulate an answer may 

seem more like something pertaining to the Reflective System, Thaler and Sunstein 

point to the finding that asking a question about what a person intends to do “primes” 

the person into actually acting according to their answers (Ibid.). The second type of 

Automatic System signs have questions written on them that ask what people intend to 

do with their trash: “Where are you going to put that? On the ground or in the bin?” 

(Figure 2).  
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Figure 2: Nudge 1b 

 
 

The second category of nudges is aimed to primarily affect the Reflective System. 

This first can be linked to what Thaler and Sunstein (2008) call feedback and 

information. They mean that when people are made aware of or reminded of the 

negative effects of a certain type of behaviour, the choice is brought to their Reflective 

Systems, leading to decisions made more actively and thoughtfully. The first Reflective 

System nudge involved making signs that highlighted the damage littering does to the 

environment (Figure 3). It reads: “LITTER KILLS, Animals eat the garbage on the 

ground… 

… garbage waste can sink into the ground 

 

Figure 3: Nudge 2a 

 
 

They also write about the previously discussed successful effort to reduce 

littering in Texas, USA in which slogans were used that played on Texan pride (Ibid.). 

The second type of Reflective System signs had slogans on them that read “Your school 

is very good and clean, keep it that way”. While no mention is made of litter or 

garbage, the picture of the typical Balinese school rubbish bin may serve as a prompt 

and help the students associate the written message with garbage disposal (Figure 4). 
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Figure 4: Nudge 2b 

 
 

It would have been interesting to see if other, more subtle types of nudges are 

effective, such as placing more garbage cans in the canteens, or even recycling stations. 

Apart from the practical difficulties, such as lack of funding and the logistics of 

transporting garbage cans, these sorts of nudges would arguably have been more 

difficult to implement in a methodologically correct way. For example, some schools 

have fewer garbage cans to begin with, making the difference uneven and hard to 

analyse.  

Data collection 

In each school, the intervention was only applied once. The data for one school took two 

days to collect as the measurements were done in two steps; the baseline measurements 

on the first day, and then the intervention measurements on the next. The baseline was 

always measured before the intervention took place and never the other way around. 

This was to ensure that if the intervention did have any lasting effects on the students, 

this would not be measured as the baseline circumstances. Similarly, the choice to 

collect both baseline and intervention data consecutively (as opposed to collecting the 

baseline data at all of the schools first, before applying the intervention in all of the 

schools) was to ensure that the study did not pick up on a general trend of reduced 

littering.  

 It would have been interesting to measure the effect of the nudges during a 

longer period of time, a couple of weeks for example. Though the nudges seemed to be 

effective when only placed in the canteens for one day, their effectiveness might have 

changed over time, had the intervention lasted longer. A sustained presence of the 

nudges might lead to the students becoming accustomed to the signs and therefore 

disregarding them. There is of course also the possibility that the nudge’s effectiveness 

grows as more students are continuously reminded not to litter. This was however not 

possible for me to do at all of the schools, due to both time constraints and because of 

issues obtaining permission from the principals. This meant that the intervention took 

place only once at all of the schools so that the results could be streamlined across the 

schools. If the interventions had lasted longer in some schools, and a change over time 

had in fact occurred, these results would not be comparable with cases in which the 

intervention had only been measured once. Therefore, the results of this study must be 

regarded to show exactly that; the effectiveness of these nudges when placed in a 
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canteen once. Their effectiveness over a longer period of time may be an interesting 

subject for a future study.  

The data were collected after the break, during which the students go to the 

canteen to eat. Most schools had either a canteen staff or a janitor who came and cleared 

the canteen of litter at some point after the break. Therefore, it was important to take 

the measurements before that time. Though I asked to make sure I could count the litter 

before they came, I could not ask them to wait the entire day as I needed to respect their 

schedule. The break offered a well-defined time-frame after which the space was clear, 

and the litter could be counted without my presence exposing the study to the students.  

 

Theoretical Definition and Operationalisation of “Litter” 

In this study litter is defined as non-organic, inappropriately placed waste matter. This 

usually includes plastic wrappings, plastic cups and containers, carton boxes such as 

juice boxes, plastic straws, and plastic-aluminium-blend bags such as bags of chips. The 

definition used is predominantly borrowed from Almosa et al. (2017) who define litter as 

“as any piece of inappropriately placed waste matter” (Almosa et al. 2017). The 

distinction between organic and “non-organic” has been added and is necessary because 

of the general diligence in sweeping and disposing of leaves and other natural debris. As 

previously discussed in “Background and Theory” traditional Balinese waste 

management includes sweeping away impurities and pollution, which can be anything 

from leaves to faeces (MacRae, 2017). For example, many teachers and principals at the 

schools classified leaves as rubbish just as much as plastic. It is possible to make this 

distinction without methodological ramifications because organic waste, such as fruit 

peel or cores for example, were non-existent as litter. This meant that in excluding 

organic waste, there is no risk that rubbish thrown on the ground (litter) would be 

neglected in the results. Simultaneously, this avoids the problematic distinction between 

this type of waste (fruit peel and suchlike) and organic waste that has ended up on the 

ground naturally (leaves, twigs, fruit from nearby trees). Each piece of garbage was 

counted individually, including items that are separable, such as cups with lids and 

straws or yoghurt cups with spoons, because they would have been counted individually 

had they already been separated. Also, pieces of garbage that were broken were counted 

individually due to the difficulty of discerning how many pieces constituted the whole 

piece originally.    

Results and Analysis 
The data presented below are the results of the study, the first table is a presentation of 

all the observed factors and values in all of the school canteens. The second two tables 

show the differences between the baseline values and the intervention values, sorted 

first by school and then by nudge in order to compare the effectiveness of the individual 

types of nudges as well as nudge-groups. The findings are calculated and presented in 

‘litter per student’. Because the schools differed so much in size, this is the only 

reasonable and interesting way of measuring in order to properly analyse the results, 

because while a decrease from 100 to 50 pieces of litter in absolute numbers is a large 
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percentual decrease, if this was in a school with several thousand students, there was 

less considerable a change in the behaviour of the students than a school of a few 

hundred. As behaviour is the central factor in this study, and not the amount of litter in 

itself, the amount of litter per student is more relevant.  

The means of both the baseline and intervention values of litter per student were 

compared. Then, Welch’s t-test was used to determine whether the results were 

statistically significant. This is to be sure that the changes were not just coincidental 

and that the results and conclusions made based on the observations made here are not 

just limited to the cases studied, but rather say something about a wider population 

(Esaiasson et al, 2012). Welch’s t-test was appropriate because it does not assume the 

variances of the two tested means to be equal, as in this case they were not. However, it 

does assume normal distribution which, when checked, the observations proved not to 

be. Therefore, a fixed effects model with clustered standard errors was done using 

statistical software (SPSS) and the results were the same. This can be seen as an 

amendment for the small amount of observations, as 30 observations is generally the 

lower end of what is acceptable for statistical analysis and this study has 21. The 

calculations for this study were made in Excel as well as SPSS.  
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Table 1: Data on the Schools and Intervention Values 

 
School (SMP) School 

Type 

Type of 

Nudge 

Number 

of 

Students 

Baseline 

Values 

Litter per 

Student 

(Baseline) 

Intervention 

Values 

Litter per 

Student 

(Nudges) 

Bintang 

Persada 

Private 2a 308 87 0.28 42 0.14 

Budi Utama  Private 2a 255 86 0.34 13 0.05 

Dwijendra Private 2b 986 66 0.07 32 0.03 

Harapan 

Nusantara (1) 

Private 1b 225 48 0.21 8 0.04 

Harapan 

Nusantara (2) 

Private 2a 225 76 0.34 28 0.12 

Ngura Rai Private 1b 245 65 0.27 49 0.2 

PGRI 3 Private 1b 1081 162 0.15 79 0.07 

PGRI 8 Private 1b 542 83 0.15 66 0.12 

Albanna Private 

Muslim 

1a 300 58 0.19 29 0.10 

Muhammadiya Private 

Muslim 

2b 415 46 0.11 21 0.05 

Tawakal (1) Private 

Muslim 

2b 72 26 0.36 15 0.2 

Tawakal (2) Private 

Muslim 

1a 72 30 0.42 12 0.17 

K1 Harapan Private 

Christian 

1a 1500 264 0.18 54 0.04 

Tegaljaya Private 

Christian 

2a 330 63 0.19 51 0.15 

Negeri 1 Kuta 

Utara  

Public 2a 1248 216 0.17 51 0.04 

Negeri 2 

Denpasar 

Public 2b 1232 202 0.16 88 0.07 

Negeri 2 Kuta 

Utara 

Public 1b 1562 108 0.07 52 0.03 

Negeri 4 

Denpasar Utara 

Public 2b 1185 145 0.12 80 0.07 

Negri 5 

Denpasar 

Public 2a 1077 91 0.08 11 0.01 

Negeri 7 

Denpasar 

Public 1a 1046 112 0.11 50 0.05 

Pancasila  Public 1b 505 46 0.09 32 0.06 

   Sum Sum Average Sum Average 

   14483 2080 0.18 863 0.08 

All values of litter per student have been rounded to 2 decimals, whereas they were originally calculated in 

6 decimals. SMP stands for Sekolah Menengah Pertama and means middle-school. The bottom row shows 

the following values from left to right: (i) the sum of the number of students in every school studied (ii) the 

sum of pieces of litter counted in the baseline observations (iii) the average amount of litter/student across 

all baseline observations (iv) the sum of pieces of litter counted after the intervention had taken place (v) 

the average amount of litter per student across all intervention observations. 

 

The table above is simply a presentation of the data, where no calculations or 

comparisons have been made between the baseline observations and intervention 

values, other than the amount of litter per student. Still, a universal trend can be noted 

across all interventions – the intervention value is always lower than that of the 

baseline observation, without exception. Also, the baseline and intervention values vary 

greatly among the schools, both in absolute terms and counted in litter per student as 

can be seen in Diagram 1. The baseline values of litter per student ranges from 0.07 to 

0.42 pieces of litter per student and the intervention values range from 0.01 to 0.2.  
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Table 2. Data by School Canteen 
School (SMP) Baseline 

Litter per student 

Nudges 

Litter per student 

Change in percent 

Albanna 0.19 0.10 -47% 

Bintang Persada 0.28 0.14 -50% 

Budi Utama  0.34 0.05 -85% 

Dwijendra 0.07 0.03 -57% 

Harapan Nusantara (1) 0.21 0.04 -81% 

Harapan Nusantara (2) 0.34 0.12 -64% 

K1 Harapan 0.18 0.04 -77% 

Muhammadiya 0.11 0.05 -55% 

Negeri 1 Kuta Utara  0.17 0.04 -76% 

Negeri 2 Denpasar 0.16 0.07 -56% 

Negeri 2 Kuta Utara 0.07 0.03 -57% 

Negeri 4 Denpasar Utara 0.12 0.07 -42% 

Negri 5 Denpasar  0.08 0.01 -87% 

Negeri 7 Denpasar  0.11 0.05 -55% 

Ngura Rai 0.27 0.2 -26% 

Pancasila  0.09 0.06 -33% 

PGRI 3 0.15 0.07 -53% 

PGRI 8  0.15 0.12 -20% 

Tawakal (1) 0.24 0.14 -42% 

Tawakal (2) 0.28 0.11 -61% 

Tegaljaya 0.19 0.15 -21% 

AVERAGE 0.18 0.08 -55%*** 

The asterisks indicate on which level the difference between the baseline values and intervention values is statistically 

significant; 90%(*), 95%(**),99%(***). The original calculations of the litter per student were made with 6 decimals, but 

the results presented in this table have been rounded off to two decimals. The change in percentage was calculated using 

the two-decimal values.  

 

The results and calculations of the data in all the schools (Table 2) show that not only 

did the amount of litter per student decrease on average, every unit of analysis showed a 

decrease of litter after the interventions had taken place. As one can clearly see in 

Diagram 1, the difference between the baseline values and the experimental 

intervention values varied greatly, both in absolute terms and in percentage. The 

difference between the average amount of litter per student before and after the 

interventions was 0.10 pieces which is a 55% decrease and is statistically significant at a 

99.95% confidence level. In other words, the intervention had a significant negative 

effect. Judging by the fact that the results were statistically significant at such a high 

confidence level, as well as so uniformly showing a decrease in litter, it is safe to say 

that if any other factor did influence either the baseline variation, or more importantly, 

the decrease in litter, it would only have enhanced the effect of the nudges – not been an 

underlying factor.  

The largest decrease in pieces of litter observed was at SMP Budi Utama where 

the number of pieces of litter per student decreased by about 0.29 pieces. The largest 

percentual decrease was observed in SMP Negeri 5 with an 87% decrease, closely 

followed by SMP Budi Utama with an 85% decrease. The smallest changes observed 

were at SMP Pancasila and SMP PGRI 8 which both saw a decrease of 0.03 pieces of 

litter per student and a 21% and 20% reduction respectively. 
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Diagram 1: Data by Difference Between Baseline and Intervention Values in Litter Per 

Student  

 

 Diagram 1 illustrates the reduction of litter per student in all of the schools. It 

makes it clear that though baseline values vary greatly, the percentual decrease stays 

around the average of -55% in most cases. The variations in the baseline values could 

possibly be explained by the findings regarding the determinants of littering by Schultz 

(2013) and Finnie (1973) for example, as the schools may vary in terms of factors such as 

the ratio of males versus females, or average group size. They will not, however, vary 

significantly in age as all of the schools are middle-schools with students within the 

same age-range. Other factors that have been proven to predict the likelihood of 

littering, such as the cleanliness of the environment (ibid.) may vary as the schools 

naturally have different cleaning arrangements.  

 Here, the most important finding for this study is that very few cases deviate 

drastically from the average percentual decrease in litter per student. This suggests 

that the nudges really were effective, and that factors that may have influenced the 

baseline values probably did not influence the effectiveness of the intervention. This 

includes the type of cognitive system used in the nudges. As shown in Table 3, the 

findings showed that the change observed in the number of pieces of litter per student 

before compared to after the Automatic System nudges were applied was 0.09 which was 

statistically significant at a confidence level of 99.5%. The corresponding change for the 

Reflective System nudges was 0.11 which is statistically significant at a confidence level 

of 99.75%. The average reduction in litter per student was -53% for the Automatic 

System nudges and 57% for the Reflective System nudges, which is congruent with the 

total average of -55%. The differences in effect between the types of nudges is more 

stark when looking at the 4 subtypes. These variations are not huge but are interesting, 

nonetheless. 
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Table 3: Data by Nudge Category and Subtype 
Nudge Type Baseline 

Absolute 

number 

Nudges 

Absolute 

number 

Baseline 

Average per 

student 

Nudge 

Average per 

student 

Difference 

Average per 

student 

Change 

By 

percentage 

Automatic 

System  

976 431 0.17 0.08 0.09*** -53%*** 

1a 464 145 0.19 0.07 0.12** -63%** 

1b 512 286 0.16 0.09 0.07* -43%* 

Reflective 

System  

1104 432 0.19 0.08 0.11*** -57%*** 

2a 619 196 0.23 0.09 0.14*** -61%*** 

2b 485 236 0.14 0.07 0.07** -50%** 

The asterisks indicate on which level the difference between the baseline observations and intervention values is 

statistically significant; 90%(*), 95%(**),99%(***). The values have been rounded off to 2 decimals from 6.  

 

Of the 4 individual types of nudges, 1a seems to marginally have been the most 

effective with a 63% decrease of litter, closely followed by nudge-type 2a. Interestingly, 

the least effective nudge belonged to the same category as the most effective. The second 

type of Automatic System nudge, 1b, led to a 43% decrease. This means that, as a 

category, the automatic system nudges were not more effective than the reflective, as 

one can see by the mean comparison and the change in percent of the categories. This 

suggests that the cognitive system applied to plays a smaller role than the type of 

nudge. However, the results in this table should be analysed with caution because, 

though statistically significant, there were only 4 cases of the 1a nudge, 6 of the 1b, 6 of 

the 2a and 5 of the 2b nudges. Even the two categories, Automatic System and 

Reflective System, are comprised of only 10 and 11 cases respectively. Because each 

nudge-type has few cases, one must be wary in drawing conclusions from statistical 

analysis. Instead, the table should be assumed to give an indication of the effectiveness 

of the nudges. The fact that the two main groups do not seem to differ hugely in 

effectiveness is interesting in itself.  

It is not particularly surprising that the nudge-type 1b turned out to be the least 

effective in this study. This sign poses the question “Where are you going to put that? 

On the ground or in the bin?” (see Figure 2). During one observation, when taking down 

the signs after having counted the intervention values and all data was collected, some 

students started to enter the canteen again. Two boys, independently of each other, were 

heard saying “di lantai!” – Indonesian for “on the floor!”. This indicates that the 

rhetorical nature of this question might have provoked some counter-productive sarcasm 

and provided some students with an opportunity to show how “cool” and disobedient 

they could be. The potentially positive effects this might have had on the nudges, in the 

sense that it may have led to more littering, cannot have been too drastic as the results 

do not deviate from the average by very much. Unless the 1b nudge would otherwise 

have been the superior nudge-type by far, this side effect cannot be seen as too dire. 

While this study has classified the nudges according to Thaler and Sunstein’s 

(2009) categorisations of nudges that appeal to the Automatic System and Reflective 

System, there are other ways of categorising nudges, as previously discussed. The 

nudges used in this study can equally be considered examples of priming, salience and 

education and mixes thereof. Even nudge-type 2a, which is regarded as a Reflective 

System nudge in this study has elements of priming in the pictures of the suffering 

animals and symbol for toxicity. There is no way of discerning from the results of this 
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study which elements of the signage effected the students the most. Was it the moral 

dimension evoked by empathy for the animals, as discussed by Townrow et al. (2016)? 

Or was it the encouragement to reflect over one’s actions and the educational nature of 

the sign, like the classification made by Byerly et al. (2018)? The same goes for the other 

nudges. Both nudge-type 1b and 2b used a symbol of a typical Balinese school rubbish-

bin along with the messages. Whether these served as what Byerly et al. (2018) term 

priming and effected the students more than the actual messages, we cannot know. The 

only conclusion to be made is that this should be the subject of further investigation.  

 

Table 4: Data by School Type 
School Type Baseline 

Absolute 

number 

Nudges 

Absolute 

number 

Baseline 

Average per 

student 

Nudge 

Average per 

student 

Difference 

Average per 

student 

Change 

By percentage 

Public  920 364 0.12 0.04 0.08*** -66%*** 

Private  597 289 0.23 0.10 0.13*** -56%*** 

Private (Religious)  487 182 0.20 0.10 0.10*** -50%*** 

The asterisks indicate on which level the difference between the baseline observations and intervention values is 

statistically significant; 99%(***). The values have been rounded off to 2 decimals from 6.  

 

That the percentual reduction of litter is very similar to the average for all of the 

cases studied when sorted by school type further supports the notion that the nudges 

effect the decrease in litter, instead of an underlying factor. Some differences between 

the school-types can however be noted. While the decrease in litter per student and the 

percentual decrease in litter does not vary greatly between the different types of schools, 

the average baseline and intervention values in the public schools are lower than in the 

other types of schools (see Table 4). This can possibly be linked to Finnie (1973) who, as 

previously discussed, pointed to social status as a predictor of litter. His findings proved 

insignificant when controlling for ethnicity, but as social status was determined by 

which kind of attire the person was wearing (blue collar or white collar) this was 

probably due to the concentration of certain ethnic groups in certain professions. Public 

schools are ranked and compared to each other more than private schools are in Bali, so 

for young school-children, attending a public school might be a factor determining social 

status. If you are proud of and respect your school, you might litter less. To be clear, the 

aforementioned is purely speculation and is irrelevant in terms of the effect of the 

nudges but could be a possible explanation of the difference in the baseline values.  

Another source of uncertainty is the actual actions of the students after they left 

the canteen. While the results were significant, it is important to remember the actual 

scope and limitations of this study’s effects. The nudges were placed in the canteen, 

meaning that a reduction of litter in the canteen means either that the garbage was 

disposed of properly in a bin, or that the students waited until outside of the canteen to 

litter. While the latter seems unlikely intuitively, this study provides no evidence to 

prove that. Similarly, the study can say nothing about the students’ general behaviour 

regarding littering. The same students who refrained from littering in the canteen 

might later litter in their classroom when eating a snack. Therefore, it would be 

interesting to study the longevity of the nudges’ effects to see for how long and in which 

situations behaviour is altered.  
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Conclusions  
The results of this study show that Thaler and Sunstein’s (2009) nudges can indeed 

affect students’ behaviour regarding littering in school canteens. Using simple signs 

placed in middle school canteens in Denpasar, Bali, Indonesia has had a significant 

impact on littering. Not only was the overall reduction of litter statistically significant 

on a high confidence level, every single unit of analysis showed a reduction in litter 

when the intervention had taken place. The findings that neither the type of nudge 

used, nor the type of school seemed to covary notably with the impact of the nudges 

supports the hypothesis that nudges are effective in reducing litter. 

The baseline values varied notably from case to case. Why that was is up to 

speculation. The Automatic System nudges and Reflective System nudges were about as 

effective in the cases observed, while the 4 subtypes of nudges varied somewhat. While 

the subtypes have been classified as either Automatic System nudges or Reflective 

System nudges, it is not possible to discern which of the individual features of the 

nudges were the most effective in reducing litter.  

That the nudges led to less litter can most likely not be dismissed as coincidence 

as with infinite samples this should prove to be the case in 99.95 of 100 because of the 

confidence level. As discussed in “Background and Theory”, Byerly et al. (2018) claim 

that nudges differ in impact across sectors. It would be bold to say that the same types 

of nudges used in this study would be effective in completely different sectors such as 

water management or consumption, or even littering outside of a school environment, 

and this paper makes no such claims. However, the results are not expected to be 

limited by geographical location. Though the nudges were made to suit middle school 

students in Denpasar, Indonesia, the results are expected to be generalisable to schools 

across continents. Nudges work on a psychological level, and though specific traditions 

and norms may influence littering behaviour in some societies and schools, this is not 

expected to cancel the effect of nudges completely. However, the design of the study 

warrants caution in generalising beyond schools. As previously discussed, schools are 

special both in that they are highly social settings and because children both behave 

differently than adults and react to different types of prompts.   

Hence, these interventions can presumably be applied in any school that suffers 

from excessive littering, whether this may be due to garbage disposal norms in society or 

a school-specific issue. Therefore, the results could be interesting as a school-policy. As 

previously discussed, nudges in schools could be particularly beneficial and effective 

because of the profound effects a changed behaviour in children can have on an entire 

generation. This could lead to a great decrease in litter which would be beneficial to us 

humans, animals, and our environment. 
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