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Summary 
The municipality of Breda aims to be litter-free in the year 2030. Previous research of Markkant 

Breda shows monitoring and mapping of litter creates understanding on its abundance, spread, 

contents and causation. This allows for the implementation of policies and measures to prevent 

litter from occurring. 

The goal of this project is to collect and analyse data on litter at ‘Brabantplein’. Data on litter was 

collected over the course of 11 workdays using GoClean’s litter monitoring and classification 

methodologies. A group of volunteers was instructed to make a single photo of each piece of litter 

via the Litterati app. The collected data was mapped via ArcGIS-software to allow for further bigdata 

analysis. The experimental set-up was aligned with cleaning activities by city of Breda to assure 

reliable data.  

The litter rate during the workweek was found to be twice as high as during the weekend, with its 

peak on Tuesday. Moreover, 90% of all litter at Brabantplein can be classified in 3 main groups: 

smoking litter (42%), shredded litter (27%), and food & drink litter (19%).  

Smoking litter consists for 95% out of cigarette butts. Smoking litter has a very specific target 

audience, the smoker. Placing of cigarette disposal bins is recommended, however, with regards to 

smoking litter prevention a more city-wide strategy is advised. 

Food & drink litter consists of 70% food litter and 30% drink litter. Half of all food litter is related to 

candy, mainly chewing gum and candy wrappers. Another 12% of food litter relates to fruit, mainly 

orange peels. Half of all drink litter originates from uncategorized small litter, mainly: bottlecaps, lid 

pieces, can tabs, straw wrappers and straws. Another 19% of all drink litter relates to drink cans. 

Food & drink litter is disproportionately caused by students from nearby schools. The municipality is 

advised to challenge nearby schools to hold themselves accountable and help with litter prevention. 

Less than 6% of all litter was branded, with over 80% of all branded litter objects related to food & 

drink. Brands can be used to find the origin of the product and guide source prevention. 

Over 80% of all litter is smaller than 10 cm. Litter this small is more difficult to clean-up and has a 

higher chance to accumulate into the environment, leading to adverse effects on soil quality, flora, 

fauna and human health. 

Data shows there is a clear litter hotspot centred on the plant border with seating area right in front 

of supermarket Albert Heijn. All three main litter groups have their main hotspot centred on this 

location. The correlation of Albert Heijn branded litter indicates consumers buy and consume food & 

drink locally at Brabantplein. Advised is to look at the design of the central plant border with seating 

area. Thick brush provides anonymity for litter disposal and increases difficulty of removal. 

Secondary hotspots were identified at underground waste containers, Albert Heijn’s loading dock, 

and a north-western grass pitch. It is recommended that municipality Breda ensures local 

entrepreneurs conform to the corresponding waste disposal regulations. 

Local abundance of orange and wood chip litter was traced back to a local supermarket and their 

path to the closest underground waste container. The project shows how litter can have their origin 

traced back via litter monitoring. This information can be used to attain source prevention, via 

communication, insight or sanctions. Litter prevention measures are advised to be focussed on litter 

smaller than 10 cm and targeted at the main litter groups: smoking litter, shredded litter, and food & 

drink litter. 

The total expenses for data collection and classification is 27% of the total yearly cleaning costs of 

Brabantplein which is substantial. Litter monitoring and classification could be made more cost-

effective via automatization.  
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1 Introduction 

1.1 Litter Problem 
Ever since the mid-1950s, when domestic manufacturing industries began to recover after the 

Second World War, mass consumerism has engraved itself into western society. This has been paired 

with an ever increasing mass production of disposable goods and single-use items such as filter 

cigarettes, drinks bottles, food packaging, straws and plastic bags [1]. Many of these products were 

made of materials not readily available pre-war such as numerous plastics, aluminium foil, etc. 

When considering the product lifecycle depicted in Figure 1, a product that enters the end-of-life 

phase can be either reused, recycled or discarded as waste. Disposable goods, however, are 

designed for single-use and eventual disposal. These products are by their design not easily reusable. 

Both recycling and 

any form of waste 

management 

initially requires the 

collection of waste. 

The European 

Commission defines 

waste as: “any 

substance or object 

which the holder 

discards or intends 

or is required to 

discard” [2]. 

In the city of Breda, 

in 2020, household 

waste alone 

accounts for 541.5 kg per inhabitant per year [3]. Examples of other waste streams are commercial 

waste, industrial waste, institutional waste, and public waste. To manage all these waste streams 

there are rules in place to regulate the amount and place of disposal.  

Unfortunately, especially in public spaces, these rules are not always complied with. This is when 

waste becomes litter as per Rijksoverheid’s definition: “Waste that has been consciously or 

unconsciously thrown away or left by people in places that are not intended for that purpose or that 

has ended up in those places through indirect action or negligence on the part of people” [4]. 

Mass consumption and the production of disposable goods and single-use products has led to an 

increase in litter. Breda alone, according to Milieu Centraal, saw on average 1,000,000 kg of litter in 

2020 [5] [6]. 

1.2 Breda Litter-Free 
The municipality of Breda aims to be litter-free in the year 2030. The city council has recently passed 

a motion for this purpose. In that context, it is important to know how to attain this goal by 2030. 

Initiator of this motion is Stadsjutters, a working group of nature and environmental association 

Markkant Breda, who have committed themselves to a litter-free Breda since 2018. Their previous 

research shows that monitoring and mapping of litter creates understanding on its abundance, 

Figure 1: Product Life Cycle Phases [14] 
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spreading, contents, and even causation. This allows for the implementation of policies and 

measures to prevent litter from occurring in the first place. 

With this knowledge the municipality of Breda in cooperation with Markkant and CoE BBE, The 

Centre of Expertise Biobased Economy, have instructed further research to be done. This research 

takes form as a pilot project to be conducted on the location of ‘Brabantplein’.  

1.3 Brabantplein 
Brabantplein (Figure 2 and Figure 3) is a small shopping area located just East of city centre Breda. It 

opened its doors in 1958 as a modern and chic shopping centre, however not much of that 

sentiment remains to this day. The shopping centre is now commonly regarded as simple and dated, 

anything but special [7].  

Over time there has been a shift in not 

only the prestige of the shopping 

centre and its clientele, but also the 

surrounding neighbourhoods and their 

residents. 

The old residents, still familiar with the 

prestige this shopping centre once had, 

now collide with the newcomers and 

multitude of students. A cultural gap 

between the old and new. Residents of 

varying ages and backgrounds. The 

available shops and services reflect this 

varied public. 

Despite this overall shift, with 12,000 m2 and ample of shops the shopping centre still caters to a 

large clientele. This clientele mainly consist of surrounding residents and a multitude of students. 

This influx of students is due to the proximity of surrounding educational institutes. Most notable 

are Breda University of Applied Sciences (BUAS), Avans University of Applied Sciences Breda and de 

Nassau.  

Figure 2: Brabantplein (picture by Johan Bakker [15]) 

Figure 3: Map Brabantplein Breda 
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1.4 Project Brabantplein 
The pilot project aims to create insight via monitoring and mapping of litter on the location of 

Brabantplein, making use of Markkant’s litter prevention strategy as seen in Figure 4. The data and 

maps will be analysed to advice the municipality of Breda and other litter responsible stakeholders 

on the data-findings and how to reduce littering, or prevent it in the first place. 

Additionally, the municipality of Breda intends to use this pilot project as blueprint for the rest of 

Breda. Recommendations will be done on its implementation as such and future possibilities.  

The pilot is to be carried out during the period February until June 2022 by project group 

Brabantplein. The pilot is conducted in cooperation with the municipality of Breda, Markkant and 

the local stakeholders. 

1.5 Project Group 
Table 1 shows all the members of project group Brabantplein. Environmental Science student Steven 

de Vet, in charge of litter monitoring and analysis at Brabantplein, takes the project lead. Results 

from analysis will fuel the design of intervention methods by communication student Sjoerd de 

Koning. Both these students are supervised in their internships by Ron Bekker, appointed by Breda 

municipality. 

Organisation and financing are assisted by Arnold Verbakel and Dorine Verheijden, both members of 

Stadsjutters. Maurits Dorlandt is an informational source with regards to litter monitoring & analysis. 

Jamie Ramnath and Remko Pape, both Green Office students, aided in the practical execution of 

litter monitoring and data processing. 

Table 1: Project group Brabantplein composition 

Project Member Origin Project Function 

Steven de Vet Student Environmental Science (Avans) Intern: Monitoring & Analysis Litter 

Sjoerd de Koning Student Communication (Avans) Intern: Design Intervention Methods 

Arnold Verbakel Workgroup Stadsjutters (Markkant) Assistance: Organisation & Finance 

Dorine Verheijden Workgroup Stadsjutters (Markkant) Assistance: Organisation & Finance 

Ron Bekker Workgroup Stadsjutters (Markkant) Internship Supervisor 

Maurits Dorlandt Workgroup Stadsjutters (Markkant) Helpdesk: Monitoring & Analysis 

Jamie Ramnath Green Office Student (Avans) Assistance: Practical 

Remko Pape Green Office Student (Avans) Assistance: Practical 

 

1.6 Project Goal 
The goal of this project is to collect and analyse data on litter at ‘Brabantplein’, write an advice 

based on the data-findings directed to the municipality and other litter responsible stakeholders, 

and provide diverse GIS-maps to help create insight into the litter problem and possible methods of 

prevention. Data will be collected via a 2-week monitoring using the Litterati app, enriched using 

GoClean’s categorization method, and mapped via GIS-software to allow for further bigdata analysis. 

The project will be executed over the span of 20 weeks (7-Feb-2022; 1-July-2022). 

Monitoring Insight Prevention

Figure 4: Litter Prevention Strategy Markkant Breda [16] 
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1.7 Boundaries 
• All litter disposed of outside the location boundaries of ‘Brabantplein’ is not considered in 

the research. 

• Any inaccuracies in data due to unforeseen and unprevented individual cleaning activities 

during the monitoring are neglected. 

• The possibility of wind or other phenomena displacing litter from its original location of 

disposal, is mentioned but not fully taken into account. 

• Data accuracy is restricted to the GPS location accuracy of the volunteer’s phones 

• The data will be collected and classified via the use of GoClean’s Zwerafvalkompas.  

• The packaging industry and producers are outside of the sphere of influence, controlling 

them would require national or European policy. 

• The financial boundary, not taking into account volunteer payment, of this project is a 

maximum of €500. 

• The project will last 20 weeks (From 07-02-2022 to 01-07-2022) in which the goal must be 

achieved. The amount of hours that will be put in this project will be a total of 800 hours, 

amounting to 40 hours per week. 

1.8 Reading Guide 
After the first chapter, Introduction, the Theoretical Background will be discussed in Chapter 2. Here 

the characteristics and effects of litter are described. As well as its abundance at Brabantplein 

followed by the cleaning activities & costs involved. Lastly, previous litter research is analysed. Next, 

in Chapter 3, the Methods and Materials utilized during litter monitoring as well as data collection, 

classification, and analysis will be explained. This includes the various apps and software. In the 

following Chapter 4, the Results of the research are provided which contain stakeholder analysis, 

project costs, litter distribution and spatial analysis. In Chapter 5, Discussion, the reliability of those 

results are discussed while meaningful connections to the research objective are derived. Chapter 6, 

Conclusion, serves as an independently readable outcome of research Brabantplein Project 

answering the research question while substantiating key findings. In the final chapter, Advice & 

Recommendations, the municipality of Breda will be advised based on the data-findings to help 

create insight into the litter problem and possible methods of prevention. Additionally, a 

bibliography is included followed by a collection of appendices referred to from the main report. 
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2 Theoretical Background 

2.1 Litter 
Litter is a group name for all waste that is caused to end up in places that are not intended for that 

purpose [4]. As such, litter is made of various materials and exists in all sizes. The size and material , 

however, determine for a large part how that specific piece of litter behaves and what effects it can 

have on the urban environment of Brabantplein. 

2.1.1 Lifespan 
First off is the lifespan of a product, as can be seen in 

Figure 5. The lifespan describes how long the product 

takes, before it is degraded. Where an orange peel only 

takes 6 months, a plastic bottle takes 450 years to 

degrade [8].  

Added to that, orange peels and for instance paper have 

the ability to fully biologically degrade. Other materials 

like glass, plastics and metals only break down into 

microparticles, which assimilate into the environment. 

These are never truly ‘gone’. 

2.1.2 Urban Accumulation 
In the urban environment litter isn’t allowed to exist 

long enough for its lifespan to pass and naturally 

degrade. The amount of litter per day is so high that 

municipality has to actively clean. This is where urban 

accumulation plays a role. 

Visible or large litter products are generally easily and 

quickly cleaned up. They have less time to pollute or 

break down into smaller particles. Their urban 

accumulation is low.  

Less visible or small litter products, however, have a higher chance of spending a longer time in the 

urban environment. In this time they can pollute more, and break down into microparticles to 

forever assimilate into the environment. Their urban accumulation is high. 

2.1.3 Environmental Effects 
When waste is consciously or unconsciously thrown away or left by people in places that are not 

intended for that purpose or ends up in those places through indirect action or negligence on the 

part of people it is called litter [4]. Littering is considered as a type of pollution. 

Each material, however, has its own grade of environmental toxicity. Toxicity can cause adverse 

effects to soil, water, or air quality. Inhibited soil and/or water quality can slow or even terminate 

the growth of plants. 

Plants, animals, and even human health can also be directly affected. Especially non-biodegradable 

material can bio accumulate in animals, leading to adverse health effects. On the other side, organic 

litter can attract vermin which leads to possible human health risks. 

2.1.4 Economic Effects 
The first effect is a very direct one, namely the direct cleaning costs made to clean litter from the 

streets. The men and machines currently deployed cost the municipality a lot of money. Generally, 

Figure 5: Decomposition rates of materials [8] 



6 
 

the more litter the higher the price of cleaning. 

Some materials however have higher economic impacts then others. Chewing gum for instance, this 

material requires specialized equipment to be cleaned. The costs of cleaning the chewing gum from 

the streets are 3 times higher than the price of the chewing gum itself [9]. 

2.1.5 Visual Pollution 
Lastly, litter has an effect on society. Litter is considered visual pollution and serves as a form of 

frustration for many. Especially larger litter pieces have an effect on this visual pollution. Small litter 

not as much. 

2.2 Litter at Brabantplein 
The location of Brabantplein is littered on a daily basis, and the municipalities cleaning service has to 

maintain this area on one of its highest intensities in order to maintain its cleanliness. These cleaning 

activities cost the municipality a lot of money, and intensity of littering seems to have been 

increased in the last few years according to Roland, cleaning coordinator Breda. 

2.2.1 Cleaning Costs 
The following calculations were made with data provided by Leo Aerts, coordinator at the executive 

department of cleaning service Breda. 

Three times each week the municipality of Breda deploys a street sweeper with operator (€68.50/h) 

supported by a small scale cleaner with bus (€57.00/h). These spend on average 45 minutes on 

Brabantplein. In addition, once a week a gluton (€20,00/h) is deployed with operator (€14,57/h) 

which spend 2 hours on Brabantplein. 

The municipality spends in total €163.27 weekly on their cleaning activities at Brabantplein. This 

averages out to €8490,- a year.  

In practicality however, due to the strong and good intended commitment of some of the 

municipalities employees, Brabantplein is regularly cleaned more often than is planned as described 

above. 

2.2.2 Litter Cleaning 
The litter that’s seen by the public during the day is only a small portion of the problem. The 

municipality actively cleans Brabantplein on one of their highest intensities. And the municipalities 

cleaning service is not alone in their endeavour as many individuals, some even organised in groups, 

join their cause. 

Cleaning Service Municipality Breda 

As described in chapter 1.2.1 the municipality plans their cleaning activities 3 to 4 times a week, 

however in practicality Brabantplein is cleaned more often. These cleaning activities start at 06:00 in 

the morning with the intention to operate without being seen by the public. 

Organised Cleaning Incentives 
At Brabantplein some notable organised cleaning incentives were identified by the name of 

Stadsjutters and Opgeruimd Breda. Both organisations have members active in this region, who on 

regular basis clean litter from the streets. 

Individual Cleaning Incentives 
There are, however, also unorganised individual cleaning incentives. Most of these are local 

residents or regular visitors of Brabantplein. Annoyed by the litter, they took to action and started 

cleaning. 
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Besides residents and visitors there was also the occasional entrepreneur that started cleaning litter 

on a regular basis around their premises. 

It is not to be underestimated how much litter a single person can collect at Brabantplein and any 

other location. 

2.3 Previous Research 
Markkant, nature and environmental association Breda, has conducted previous research with 

regard to litter. Their working group Stadsjutters, have committed themselves to a litter-free Breda 

since 2018. Their previous research has shown that monitoring and mapping of litter creates 

understanding on its abundance, spreading, contents, and even causation. This allows for the 

implementation of policies and measures to prevent litter from occurring in the first place. 

Monitoring of litter is not a new concept. However, the preferred methods have changed 

throughout time. Where previously manual monitoring was the standard now digital monitoring via 

image recognition is the norm. The method of litter monitoring has a large impact on the accuracy 

and validity of the data and results. 

Stadsjutters, specifically, have adopted a litter monitoring method as proposed by GoClean and 

previous intern Sebastian Just. Research was done into the methods used and the data derived. 

2.3.1 GoClean 
GoClean is a Dutch national community that is data-driven to make the Netherlands litter-free. In 

order to achieve effective source control, it is important to them to know how much, what type, 

where and why litter is located somewhere. That is why GoClean started adopting a working method 

that they call 'Clean walking' [10]. 

This working method requires to practitioner, while cleaning up litter, to make a photo of each piece 

of litter in a registration App named Litterati. In this App, the photo is provided with coordinates. 

The photos are then uploaded to GoClean’s Zwerfafvalkompas. This is an interactive map with all 

photo’s as data points visualised.  

Here all photos can be labelled with type specific tags (registration labels). This process is called data 

enrichment. Each piece of litter is tagged via the COMB method as designed by Dirk Groot, known as 

the ‘Zwerfinator’, and GoClean. This method features four layers of classification: category, object, 

material and brand.  

All data can be read and analysed from GoClean’s Zwerfafvalkompas, or exported as CSV/Excel file. 

According to GoClean, effective source control can be achieved with facts and data [10]. 
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2.3.2 Litterati 
Litterati is an app designed for monitoring of litter. As can be seen in Figure 6 the user is able to 

make a photo from within the app by pressing the 

central round white button at the bottom of the screen. 

The user can zoom in by making a pinching motion on 

the touchscreen. 

The photo is then temporarily saved in the gallery 

accessible to the left of that central button. 

The photos can be uploaded at the end of monitoring by 

pressing the blue button on the lower right part of the 

screen. 

The app is also able to record the route which was 

walked while monitoring by pressing the start/stop once 

before monitoring and once after.  

The Litterati account can be linked to an existing GoClean 

account,  allowing the photos to be uploaded to 

GoClean’s Zwerfafvalkompas. 

2.3.3 Previous Monitoring Method 
Previous research of Stadsjutters used a monitoring method as designed by Sebastian Just, intern 

graduate student environmental science, and advised by GoClean. In this research several given 

locations were cleaned once a week, on the same day, for the duration of 60 minutes throughout a 

period of 6 weeks with use of volunteers practicing the ‘Clean Walking’ working method. 

Each piece of litter was photographed via the Litterati app and uploaded into GoClean’s 

Zwerfafvalkompas. However, not all volunteers registered cigarette butts. The data was later 

exported as CSV/Excel file and analysed via ArcGIS and Excel. 

The following points of  improvement were identified with regards to litter monitoring from 

Sebastian Just’s previous research. 

Litter Pickups 

The results showed that the amount of pickups (litter pieces) were heavily influenced by various 

factors. 

The first of these factors is the variation in the amount of days between succeeding monitoring 

moments. Each extra day in between succeeding litter monitoring increased the amount of litter 

pickups, while each day less decreased the amount of litter pickups. Especially the inclusion, or 

exclusion, of extra weekend days had an effect.  

Litter picking efficiency and accuracy varied greatly between volunteers. Some are more precise and 

neat then others, leading to differences in litter picking. Differences in speed of litter picking also 

effected their efficiency. 

Another factor was the motivation of the volunteers involved, which differed greatly amongst 

participants and varied over time. Motivation was highest near the beginning and end of the 

monitoring period, however dropped in the weeks between. Weather conditions also had a big 

influence on the motivation of volunteers. Motivation loss lead to a decrease in litter picking 

efficiency and caused some volunteers to deviate from their fixed litter monitoring day. 

Figure 6: Litterati App 
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Data Enrichment 

Data Enrichment was done via tagging by volunteers according to GoClean’s categorisation 

methodology. However, even after correct instructions were given tagging of litter was inconsistent 

and in some cases unusable. The approach to tagging differed between volunteers. The volunteers 

(un)familiarity with different litter types possibly further clouded the correctness of data. 

Data Oversight 

When considering previous research conducted by Sebastian Just and volunteers, an important 

oversight was made. The municipality’s, and other their cleaning activities were not taken into 

account. Because of this a large set of data was not taken into account. The size of this lost data set 

depends on the intensity at which the location is cleaned.  

2.3.4 ArcGIS Platform 
Previous research identified and explored the creation of an ArcGIS Platform (Figure 7). This is a tool 

capable of intuitive and interactive data visualization, and conveys information by presenting 

location-based analytics. The platform can be tailored to the users wishes with various ArcGIS 

Dashboards that can help monitor data in real time, visualize trends, make decisions, and inform 

their communities. Such a platform can be used on informational, operational, tactical, and strategic 

level. It can be used by everyone, from all levels within an organization to the public [11].  

Figure 7: ArcGIS Dashboard [11] 
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3 Materials & Methods 
During the course of the project the student will use different methodologies and materials. These 

serve to further the project or to collect data on litter at ‘Brabantplein’, in cooperation with the 

municipality of Breda and local stakeholders. Data on litter will be further analysed with the use of 

various software’s such as GIS and Zwerfafvalkompas. The following chapter entails the varies 

methods used in this process. 

3.1 Stakeholder Analysis 
Stakeholder management plays a large role 

within the project. Enthusiasm and support 

for the project and its goal of preventing litter 

is crucial. The higher the participation rate of 

the stakeholders, the higher the influence and 

effectiveness of possible preventive measures 

become. 

Because of this, a stakeholder analysis is 

conducted as per Figure 8. 

The stakeholders identified as most important 

are interviewed. This interview also includes 

questions aimed to improve the monitoring 

methods, and to identify which information 

and maps are most requested. 

With regards to stakeholder management, the 

student will also realize an effective internal 

communication with the ‘Brabantplein’ 

project group. 

3.2 Monitoring 
In order to collect correct and representable data, a monitoring method and period needs to be 

carefully thought out and realised. The goal is to monitor all litter disposed of on the location of 

‘Brabantplein’. The following chapters go into detail about those intricacies. 

3.2.1 Monitoring Method Design 
The student analysed previous research with regards to previously used monitoring methods. From 

these monitoring methods the student ascertained and constructed the most correct and 

encompassing draft monitoring method(s), to ensure collection of reliable and complete data on 

litter.  

The proposed draft monitoring method(s) will be improved upon using the interviewed stakeholders 

feedback. 

Draft Monitoring Method Design 

As proposed by GoClean and Sebastian Just, environmental science graduation student and previous 

intern, a weekly monitoring of 1-2 hours over a period of 7 weeks was considered. This period was 

shortened to 5 weeks to allow for 2 separate monitoring periods during the project duration, while 

still maintaining accurate data. 

Figure 8: Stakeholder power-interest matrix 
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It was identified that any cleaning activities, during the monitoring period, will offset the data and 

result in compromised results. Three cleaning parties were identified, organised incentives, 

individual cleaners, and cleaning service Breda.  

After stakeholder meetings with two of the biggest organised cleaning incentives by names of 

Stadsjutters and Opgeruimd Breda were prepared to instruct their volunteers to halt cleaning 

activities, on location of ‘Brabantplein’,  during the proposed monitoring periods. 

Any individual cleaners in the surroundings of Brabantplein would be notified via a press release in 

the local paper. 

As per cleaning service Breda the informed assumption was made that they clean this location a 

total of 2 times a week. It was concluded that these cleaning activities had to stop for the proposed 

draft monitoring method to be successful. 

Draft Monitoring Method 

If cleaning service Breda is willing to halt cleaning activities on location the proposed method would 

be to monitor twice a week over a period of 5 weeks, preferably on Saturday morning and Monday 

morning to differentiate data of the workweek and weekend.  

If cleaning service Breda is not willing to halt cleaning activities on location the proposed method 

would be to still monitor twice a week over a period of 5 weeks, however the monitoring session 

would have to be timed just before the cleaning activities of Breda’s cleaning service. This requires 

cooperation of Breda’s cleaning service, to allow for careful adaptation of the monitoring schedule 

to the municipalities cleaning schedule. 

Final Monitoring Method Design 

After interviewing Breda’s cleaning service and proposing the 2 methods, it was identified that 

‘Brabantplein’ is cleaned a total of 5 times a week. The cleaning service was hesitant to stop these 

cleaning activities and hand over responsibility regarding the cleaning of Brabantplein. 

After consideration cleaning service Breda was willing to push there cleaning activities from 06:00 in 

the morning to 12:00 in the afternoon. This allows for monitoring sessions in the morning prior to 

the municipalities cleaning activities. 

In their cooperation cleaning service Breda proposed to control the cleanliness of Brabantplein after 

each monitoring session. When sufficiently cleaner they’d halt their cleaning activities planned for 

that day. This allows for the full data to be monitored. 

This resulted in the following changes. The amount of monitoring sessions per week had to be 

increased to 5, one each weekday, to allow for one monitoring session prior to each of the 

municipalities cleaning moments.  

The monitoring time was increased to 4 hours, from 08:00 until 12:00, to allow for the entirety of 

‘Brabantplein’ to be cleaned, since when sufficiently cleaned the municipality would halt their own 

cleaning activities resulting in more accurate data.  

Lastly, the duration of the monitoring period was reduced to 11 weekdays spread over 3 weeks, to 

reduce the workload and amount of volunteers needed during this more detailed and intensive 

monitoring. 
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Final Monitoring Method 

The monitoring will span over a period of 11 days starting Monday the 21st of March until Monday 

the 4th of April, with one monitoring session each weekday from 08:00 until 12:00. The municipality 

checks for cleanliness each weekday at 12:00, when ‘Brabantplein’ is sufficiently cleaned the 

municipality halts their cleaning activities. 

3.2.2 Monitoring Preparation 
In order to correctly realise the monitoring the student makes a monitoring schedule which allows 

for the monitoring and cleaning of ‘Brabantplein’ to be completed within 4 hours. The student finds, 

contacts, plans, and instructs volunteers during the monitoring period. 

Planning 

After being advised by GoClean, which have conducted several litter monitoring sessions 

themselves, and careful consideration it was approximated a total of 6 volunteers were required 

each weekday with 2 extra for each Monday. In cooperation with Markkant each of these volunteers 

would be paid €20,- a morning. In cooperation with Avans university of applied science a free point 

assignment was created to allow students to garner elective credits by helping in the ‘Brabantplein’ 

project. 

With these two reimbursements the student advertised amongst Avans students and eventually 

scheduled in sufficient volunteers. A monitoring schedule was kept as can be seen in appendix 1. 

Materials 

In preparation for the monitoring the student collected and bought equipment. Markkant supplied 

the student with 7 data grapplers, and Bluetooth remote shutter controls. Cleaning service Breda 

supplied the student with 8 garbage bag ring holders, sufficient garbage bags, and an additional 8 

litter grapplers. 

The student also bought backup button cell batteries, 6 powerbanks, 6 kitchen tweezers, and a 

collection of little chalk boards. 

Material Usage 

The 7 data grapplers allow phones to be attached while picking up litter. The Bluetooth remote 

shutter controls, while connected to their phones, allows the users to make a photo with a press of 

the button. The backup button cell batteries are used to charge the Bluetooth remote shutter 

controls. 

The power banks are attached to the data grappler with tie wraps and allows the phone to be 

charged, using the phones charging wire, while monitoring. 

The garbage bag ring holders allow for a garbage bag, when strapped in, to be hold with one hand 

while still opened. 

The kitchen tweezers are used to pick up cigarette butts and other types of small litter from within 

the seams of tiles. 

The little chalk boards are used to help sustainably monitor the amount of cigarette butts in 

cigarette butt hotspots, without making use of throwaway paper. 

3.2.3 Monitoring Execution 
The student and volunteers will monitor litter as instructed by GoClean via the Litterati app (see 

chapters 2.3.1 and 2.3.22.3.2). With use of this app one photo will be made of each singular piece of 
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litter. The photo needs to be made as clear as possible, with regards to what object it is, what it is 

used for, and what material it is made from. Any additional brands or shop names visible on the 

object are crucial and need to be clearly visible in the photo. Additional information on the 

installation and usage of Litterati can be seen in appendix 2 and 3. 

The decision was made to monitor all litter, including small and even unrecognisable litter. Including 

this litter, and especially cigarette butts, was a deliberate choice. 

Also, litter is monitored in pieces as per GoClean’s methodology, not in weight. Weight can be 

approximated by the product description, however, is less representable for the effects litter has on 

economics, environment and health. 

Organisation 

The student was present each weekday at 7:45 during the monitoring period, bringing all the 

necessary monitoring equipment for volunteers. 

In cooperation with the local Albert Heijn, the first half hour of each monitoring was spend inside 

their canteen where volunteers could enjoy free coffee and tea while the student gave daily work 

instructions. 

When headed outside, material was handed out, the location boundaries were relayed, and 

volunteers practised their monitoring activities until ‘Brabantplein’ was sufficiently cleaned. The 

project area was bordered by the streets surrounding it. This measure of cleaning was supervised by 

the student and kept equal over the course of the monitoring period. 

3.3 Data Enrichment 
After monitoring a total of approximately 22000 photos were collected, each depicting a singular 

piece of litter accompanied by a data, time and GPS location. Further information will be attached 

via data enrichment. Afterwards data will be exported and structured withing Excel. 

3.3.1 Tag COMB Methodology 
When the litterati accounts of volunteers are correctly linked with GoClean’s online tool called 

‘Zwerfafvalkompas’, the photos made during the monitoring are uploaded there. Via this tool the 

data can be manually enriched by adding tags using the COMB method as designed by Dirk Groot, 

known as the ‘Zwerfinator’, and GoClean. 

The COMB method features four layers of classification: category, object, material and brand. 

Appendix 4 shows the different existing (sub)categories including examples of litter objects within 

those categories. Appendix 5 shows the different materials which can be assigned. 

Each litter object requires 1 (sub)category, object, material, and when possible brand to be assigned 

as described. 

Category 

All litter has been classified into different categories and further divided into subcategories. These 

(sub)categories have their usage and/or origin in common. Appendix 4 shows the different existing 

(sub)categories, each litter object needs to be assigned to exactly 1 (sub)category. This (sub)category 

needs to be as specific as possible, hence, when available always choose the appropriate 

subcategory over any applying category. 
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Object 

 The object alludes to what the piece of litter precisely is or was. Appendix 4 shows some examples 

of objects per existing (sub)categories. Only 1 object is assigned to each piece of litter. There are too 

many existing objects to list, however, GoClean has published an Online tag COMB Method with 

examples [12]. 

 Table 2: Litter object size differentiation 

When unknown of what the object is apply the 

small piece, medium piece, or large piece tags. 

Table 2 notes the size differentiation between 

small, medium, and large pieces. 

Material 

Material tags can be assigned as many as are present in the object. Appendix 5 shows the existing 

material tags. 

Brand 

The brand refers to the name mentioned on the object. There are too many to list but some 

examples are: Snickers, Mars, Albert Heijn, Romy, Maltezers, Jumbo. 

3.3.2 Data Enrichment 
Help of volunteers was required to tag the total amount of photos taken during the monitoring. 

These tagging sessions were organised at Avans, the 2nd untill the 6th of May, to allow for much 

needed tagging instructions and supervision. Volunteers were present each day from 9 AM to 5PM. 

The 2 following weeks already instructed volunteers tagged from home with occasional supervision 

via teams.  

3.4 Data Correction 
All the data will be exported as CSV document from ‘Zwerfafvalkompas’ and opened as Excel 

document. In excel the data is checked, structured and corrected where needed. This includes 

correction of spelling mistakes, deletion of empty or faulty data lines, streamlining of category and 

object names etcetera. This is done to make the data ready for further analysis and mapping via GIS. 

3.5 Data Analysis 
Data is analysed via Excel. Category, subcategory, object, material and brand distributions are 

analysed via the creation of tables and diagrams. Because the variance and abundance of data, not 

all trends can be analysed. Only the litter types with highest percentage are analysed. 

3.6 Data Mapping 
The CSV document is uploaded in ArcGIS to allow for mapping and further analysis of litter spread. 

Because of the time constraints only the biggest trends have been visualized. 

The maps have been individually made by overlaying a heatmap layer with a point layer which has its 

point features aggregated into dynamic point clusters. Both these layers use the CSV file exported 

from GoClean’s Zwerfafvalkompas as XY point data source. In both layers’ properties the time layer 

can be connected to the right time field in the attribute table. 

Maps of different categories and objects have been made by first filtering out desired data points, 

selecting them, and thereafter creating a new layer from selection. This layer  was then copied to 

make a heatmap, and dynamic point cluster map to overlay each other. 

A polygon was drawn in to visualize the borders of the project area. Legend, north arrow, and 

scalebar have also been added via ArcGIS.  

Unknown Object Size 

Small piece < 10cm 

Medium piece > 10 cm & < 25 cm  

Large piece > 25 cm 
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4 Results 

4.1 Stakeholder Analysis 
Figure 9 shows the importance of each stakeholder regarding their role in the collection and 

analyses of litter data 

at Brabantplein. 

4.2 Project Costs 
The costs paired with 

project Brabantplein 

are as follows.  

The material costs of 

€249,- are a one-time 

expense. 

In total €1140,- was 

expended as 

reimbursement to 

volunteers for their 

help during the litter 

monitoring. Each 

volunteer was awarded 

€20,- per monitoring 

session of 

approximately 4 hours. 

For data enrichment in total €1078,- was expended as reimbursement to volunteers for their help. 

Each volunteer was awarded €10,- per hour of data enrichment. 

The total costs for data collection and enrichment were € 2547, including the €249,- one-time 

material expenditures. 

4.3 Monitoring Total Pickups 
During the litter monitoring a total of 20829 litter pieces were photographed via the Litterati app. 

This equals to an average of 1894 litter pieces per day, however the distribution is not evenly divided 

over the week as can be seen underneath in Table 3. 

Table 3: Brabantplein litter monitoring data 

 

Date 
Mar 
21  22 23 24 25 - 28 29 30 31 

Apr 
01 - 04 

Day Mon Tue Wed Thu Fri - Mon Tue Wed Thu Fri - Mon 

Litter Pickups 2656 1614 1794 1818 1103  2829 2211 2614 1571 1134  1485 

Volunteers 7 6 7 5 6  7 7 8 5 4  5 

Trash bags 3 1.5 1.5 1.5 1  3 2.5 2 1 1  1 

Figure 9: Stakeholder analysis project Brabantplein 
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4.3.1 Weekend Data 
As can be seen, each Monday’s monitoring equals a peak in litter pickups. This is due to the 

accumulation of litter and the lack of cleaning activities during the weekend. When considering all 

Monday’s litter pickups are an accumulation over 3 full days, the weekend is sparse with regards to 

litter when compared to the rest of the week. Second row of Table 4 shows the amount of litter 

pieces disposed per hour since the last monitoring session, calculated from the daily litter pickups 

and the amount of time passed in between monitoring sessions. During the weekend only 32 pieces 

of litter are disposed per hour on average, more than twice as little as during the workweek.  

Table 4: Averaged daily litter data Brabantplein 

4.3.2 Mid-Workweek Peak 
With regards to litter pickups Wednesday is the second hotspot in the week. This hotspot however 

cannot be attributed to the accumulation of litter over multiple days. The amount of litter pieces 

disposed of per hour between Tuesday and Wednesday is almost three times as high as the amount 

of litter pieces per hour disposed of in the weekend. 

4.3.3 Late-Workweek Dip 
The amount of litter pickups, and the litter pieces discarded per hour, dips towards the end of the 

week. The hourly disposed litter pieces between Thursday and Friday is 47, below average. 

4.4 Data Analysis 
From the 20829 monitored litter pieces 20273 were correctly enriched with data tags and analysed. 

The 2.7% eliminated data consists mostly of duplicate and wrong photos, however some data got 

lost to an account becoming inaccessible. This shows the challenges in organisation both on digital 

and practical level. 

The following chapters shows the distribution of litter into the various existing (sub)categories, 

objects, materials and brands. The most striking results will be shown and explained.  

4.4.1 Material Distribution 
 Table 5: Litter material abundance (all litter) 

The litter types equating to at least 98% of all data 

have been shown in Table 5. Most abundant is 

cellulose acetate with 39.74%, used in the production 

of cigarette filters. Paper and plastic are second 

largest with 19.71% and 18.74% respectively. Third 

most abundant material are organic materials with 

7.69%. Other notable materials are metal, wood, 

glass, and cardboard. These materials are present in 

2.79%, 2.69%, 1.35%, and 1.04% of all litter. 

The remaining 10 material types are all present in 

less than 2% of all litter. 

 

 Mon Tue Wed Thu Fri ALL 

Average Daily Pickups 2323 1913 2204 1695 1119 1894 

Average Litter Pieces disposed since last 
Monitoring Session (per h) 

32 81 91 71 47 61 

       
Relative amount of Litter  High    Low 

Material % of all litter 

cellulose acetate 39.74% 

paper 19.71% 

plastic 18.74% 

organic 7.69% 

aluminium 5.68% 

metal 2.79% 

wood 2.69% 

glass 1.35% 

cardboard 1.04% 
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4.4.2 Brand Distribution 
From all litter only 5.8% was identified with a brand. In total 250 different brands were found. Table 

6 shows the top 10 most abundant brands, these equate to 46.8 % of all brands. 

 Table 6: Litter brand abundance (all litter) 

Most abundant brand is Albert Heijn with 18.07% of all branded litter, and in total equating to 1.05% 

of all litter found at Brabantplein. 

Two candy brands can be found in the top 10, namely maoam with 0.35% of all litter and antaflu 

with 0.18% of all litter. 

Five drink brands are found. Two of which are energy drink brands, namely red bull with 0.25% and e 

energy drink with 0.12%. Jupiler, a beer brand, equates to 0.15% of all litter. Coca Cola, a soft drink 

brand, equates to 0.15% of all litter. Caprisun, a juice brand, equates to 0.12% of all litter. 

Kruidvat is 4th most abundant brand with 0.21% of all litter. 

Uno frutas y hortalizas is a fruit brand and equates to 0.13% of all litter. 

4.4.3 Category Distribution 
Litter has been categorized into different categories based on the purpose or origin of the piece of 

litter. Figure 10 (page 18) shows the distribution of all litter pickups between these various 

categories.  

 Table 7: Top five litter categories Brabantplein 

As can be seen in Table 7 the five 

biggest categories equate to 90.5% of 

all litter. The categories on sixth and 

seventh place equate to 5% of all data. 

The last 5% of all data consists of 19 

different categories. 

Only the 7 biggest categories have 

been considered in this data analysis, because they equate to 95% of the problem. Other categories 

have to little litter pickups to make any meaningful determinations. 

  

Brand % of all litter % of all branded litter 

albert heijn 1.05% 18.07% 

maoam 0.35% 6.05% 

red bull 0.25% 4.26% 

kruidvat 0.21% 3.58% 

antaflu 0.18% 3.15% 

jupiler 0.15% 2.64% 

coca cola 0.15% 2.64% 

uno frutas y hortalizas 0.13% 2.22% 

caprisun 0.12% 2.13% 

e energy drink 0.12% 2.05% 

Nr. Category % of all litter 

1 smoking 41.8% 

2 unknown category 24.6% 

3 food 13.5% 

4 drinks 5.4% 

5 packaging material 5.2%  
Total 90.5% 
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Smoking 

As can be seen in Figure 10 smoking litter equals 42% of all litter at Brabantplein. 

The cigarette butt is most prevalent and makes up 95% of all smoking related litter. These are made 

of a material cellulose acetate. 

The only other noteworthy objects are 

cigarette box wrappers with 2.1%, cigarette 

box (pieces) with 0.9% and snus with 0.8%. 

The last object, snus, is an oral tobacco 

product. This product is popular in Sweden, 

however forbidden in most European 

countries including the Netherlands. 

Less than 0.5% of this litter was identified 

with a brand. 

Unknown Category 

Up to 25% of all litter at Brabantplein is 

unrecognisable with regards to its previous 

usage or purpose. No brands were identified 

in this category. 

From this unknown category 91% is either 

broken up or shredded litter. 

The remaining litter pieces are recognized as 

package pieces, wrappers, bottlecaps, 

etcetera without insight into what categories 

they belonged to. 

Half of all litter in the Unknown Category is made of paper, and 30% of plastic. 

Other materials are wood (6%), glass (5%), cardboard (3%), and organic (3%). 

  

Figure 10: Litter category distribution Brabantplein 
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Food 

Food related litter adds 

up to 13% of all litter and 

21% of this litter was 

tagged with a brand. 

As can be seen in Figure 

11, at least 49% of all food 

litter is candy related. 

While chips and nuts 

equate to 7%, ice cream 

to 4% and cookie to 3%. 

Fruit however adds up to 

12% of all litter, which 

makes it the second 

biggest food litter 

category. Vegetables only 

equates to 4% of all litter. 

Some other mentions are 

cutlery (pieces) with 4%, 

bread with 3% and sauce 

of with 1%. 

Fastfood only equates to 

2% at Brabantplein. 

The food other category, mostly consisting of uncategorized food packaging, adds up to 11% of all 

litter. 

With regard to material, 48% of litter objects is organic. Plastic is found in 36% of food litter. Some 

other notable materials are paper (9%), wood (4%) and aluminium (3%). 

Candy 

Table 8 shows the top 5 candy litter objects, which together add up to 96% of all candy litter. 

 Table 8: Top five candy litter objects Brabantplein 

At least half of all candy 

litter consists of gum 

pieces. Candy wrappers 

make up one-third. 

Lollipop sticks 9%, candy 

pieces 3%, and lollipop 

wrappers 2%. 

Most notable brands are maoam, antaflu, kinder and snickers. These respectively equate to 5.2%, 

2.7%, 1.6%, and 1.2% of all candy litter. 

Half of all candy litter is organic (52%), as are all gum pieces. Plastic was found in 36% of candy litter, 

paper in 8% and aluminium in 4%. 

  

Nr. Object % of food litter 

1 gum piece 50% 

2 candy wrapper 32% 

3 lollipop stick 9% 

4 candy piece 3% 

5 lollipop wrapper 2%  
Total 96% 

candy
49%

fruit
12%

chips and 
nuts
7%

cutlery
4%

ice cream
4%

vegetable…

bread
3%

cookie
3%

fastfood
2%

sauce
1%

food other
11%

Food Litter: Subcategories

Figure 11: Food litter subcategory distribution Brabantplein 
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Fruit 

Table 9 shows the top 5 fruit litter objects, which together add up to 98% of all fruit litter. 

Table 9: Top five fruit litter objects Brabantplein 

Over half of all fruit litter originates from oranges. 

Other fruit pieces make up nearly one-third. 

Wrapping 5%, fruit bags 4%, and packages also 

4%. 

Just 12% of all fruit litter was branded. Most 

notable brands are uno frutas y hortalizas and 

albert heijn. These respectively equate to 7.5% 

and 3.0% of all fruit litter. 

Most of fruit litter is organic (84%), paper (9%) or plastic (6%). 

Food Other 

Table 10 shows the top 5 food other litter objects, which together add up to 86% of all food other 

litter. 

Table 10: Top five 'food other' litter objects Brabantplein 

Nearly one-third of all food 

other litter is made up of 

wrappers. One-fourth consists 

of packages. Bread clips add 

up to 13%, food bags 10%, 

and unknown food objects 

8%. 

Other examples are napkins 

and labels. These respectively equate to 6% and 4% of all food other litter 

Chips and Nuts 

This category consists for 95% of nutshells. At least 95% organic in material. 

Cutlery 

This category consists for 100% out of cutlery pieces. Mostly plastic and some wood. 

Ice Cream 

This category consists for 78% out of ice cream sticks, and for 13% out of ice cream wrappers. These 

two objects equate to 91% of the category. Mostly wood and some plastic. 

Vegetables 

This category consists for 95% out of various vegetables of which 57% are unions, and 18% is 

cabbage. At least 95% organic in material. 

Nr. Object % of all 
fruit litter 

1 orange 53% 

2 other fruit piece 31% 

3 wrapping 5% 

4 fruit bag 4% 

5 package 4%  
Total 98% 

Nr. Object % of all ‘food 
other’ litter 

1 wrapper 31% 

2 package 24% 

3 bread clip 13% 

4 food bag 10% 

5 unknown object 8%  
Total 86% 
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Drinks 

Drink related litter adds up to 5.4% 

of all litter and 37% of this litter was 

tagged with a brand. 

As can be seen in Figure 12, half of 

all drink related litter falls under the 

‘drinks other’ category. This category 

consists of drink related litter objects 

of which is unknown to what 

category they belonged to such as 

bottlecaps, can tabs, lid pieces and 

straws. 

Energy drink, Soft Drink, Alcohol, and 

Coffee and Tea categories all equate 

to approximately 10%. 

The Juice, Dairy, Water and Fastfood 

categories are significantly lower in 

percentage with 4%, 2%, 2%, and 1% 

respectively. 

Energy Drink 

Energy drink related litter equals 

11% of all drink related litter. This 

sub category is predominantly, 85%, 

made up of aluminium drink cans. 

Other notable litter objects are 

bottles (5%) and bottlecaps 

(5%). 

In total 92% of all litter in this 

sub category was branded. 

Figure 13 shows branded and 

unbranded litter as percentage 

of all energy drink litter. 

Redbull (40%) and E-Energy 

Drink (22%) are most abundant 

brands. An additional 9% of 

energy drink litter is related 

back to Albert Heijn. 

E-Energy Drink is also sold 

solely at Albert Heijn. 

 

  

drinks other
50%

energy drink
11%

soft drink
11%

alcohol
10%

coffee and tea
9%

juice
4%

dairy
2%

water
2%

fastfood
1%

Drink Litter: Sub Categories

drinks other energy drink soft drink

alcohol coffee and tea juice

dairy water fastfood

Figure 12: Drink litter subcategory distribution Brabantplein 

no brand
8%red bull 40%

e energy drink
22%

albert 
heijn
9%

AA drink 4%

bullit 4%

slammers 3%

golden power 2%

kruidvat 2%

Aquarius 1%

dr pepper 1%

energizer 1%

isostar 1%

kong strong 1%

melkunie 1%

reign 1%

Other 7%

Energy Drink: Brands

Figure 13: Energy drink litter brand distribution Brabantplein 
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Soft Drink 

Soft drink related litter equals 11% of all drink related litter. This sub category is predominantly 

made of aluminium (70%) and plastic (21%). Drink cans are most abundant with 70% of all soft drink 

litter. Other objects are bottles (14%), labels (6%), and bottlecaps (4%). 

In total 91% of all soft 

drink related litter was 

branded. 

Figure 14 shows 

branded and 

unbranded litter as 

percentage of all soft 

drink litter. 

Most abundant brand 

is Coca Cola (26%) 

followed by Reezmix 

(14%) and Fernandes 

(13%). 

Other notable brands 

are Liptop (8%), Albert 

Heijn (7%), and Fanta 

(6%). 

Alcohol 

Alcohol related litter 

equals 10% of all drink related litter. This sub category is predominantly made of metal (65%) 

followed by glass (19%) and aluminium (12%). Bottlecaps are most abundant litter object adding up 

to 65% of all alcohol litter. Other objects are bottle pieces/bottles (19%) and cans (12%).  

In total 75% of all 

alcohol related litter 

was branded. 

Figure 15 shows 

branded and unbranded 

litter as percentage of 

all alcohol litter. 

Most abundant brand is 

Jupiler (25%) followed 

by Hertog Jan (10%), 

Desperados (8%), 

Heineken (7%) and 

Brouwerij ‘t IJ (6%). 

 

  

no brand 9%

coca cola 26%

reezmix 14%

fernandes 13%

lipton 8%

albert 
heijn
7%

fanta
6%

arizona ice tea 4%

hero 3%

pepsi 3%

river 3%

freeway 1%

schweppes 1%

hawai 1%

7 up 1%

dr pepper 1%

Other 5%

Soft Drink: Brand

Figure 14: Soft drink litter brand distribution Brabantplein 

no brand 25%

jupiler 25%

hertog jan 10%

desperados 8%
heineken

7%

brouwerij 't IJ 6%

grolsch 4%

barbican 3%

corona 3%

feigling 2%

amstel 1%

apple bandit 1%

de klok 1%

frescobaldi 1%

gulpener 1%

jack daniels 1%

niksicko 1%

oedipus 1%

paulaner 1%

william lawson's 1%

Other 9%

Alcohol: Brand

Figure 15: Alcohol litter brand distribution Brabantplein 
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Coffee and Tea 

Coffee and Tea related litter equals 9% of all drink related litter. This sub category is predominantly 

made of paper (42%) and plastic (32%) followed by aluminium (13%) and wood (9%). Only 28% of 

Coffee and Tea litter was branded. Most notable brands are Albert Heijn, Starbucks, Fuze Tea, and 

Picknick. These brands respectively equate to 8%, 6%, 3%, and 3% of all Coffee and Tea related litter. 

Figure 16 shows 

litter objects as 

percentage of all 

alcohol litter. 

Most abundant 

litter object in this 

subcategory is the 

stirrer, making up 

25% of all Coffee 

and Tea litter. 

Sugar bag (11%) 

and Creamer bag 

(14%) related litter 

combined also adds 

up to form 25% of 

all Coffee and Tea 

Litter. 

Two other 

noteworthy litter 

objects are cups 

and cup lids, 

respectively 

equating to 16% and 14% of all Coffee and Tea Litter.  

stirrer 25%
cup 16%

cup lid 14%

creamer bag 14%

sugar bag 11%
can 3%

tea bag wrapper 3%

teabag 3%

wrapper 
(piece) 3%

bottle 2%

label 2%

bottlecap 1%

coffeefilter cup 1%

package piece 1%

straw 1%

Other 8%

Coffee and Tea: Object

Figure 16: Coffee and Tea litter object distribution Brabantplein 
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Drinks Other 

With 50% the ‘Drinks Other’ category is the biggest category of drink related litter. Only 1% of the 

litter in this category is branded. Litter in this category is mostly made of plastic (66%) and metal 

(25%). 

As can been seen in Figure 17, this category is mostly made up of bottlecaps (26%), lid pieces (22%), 

can tabs (21%), and straw wrappers (18%). Other objects are straws (5%), lids (3%), and labels (2%). 

 

  

bottlecap (piece)
26%

lid piece
22%

can tab
21%

straw wrapper
18%

straw
5%

lid
3%

label
2%

bottle 
(piece) 1%

wine cork 1%

cup 0%

other 1%

can 0%

Other
3%

Drinks Other: Objects

Figure 17: 'Drinks other' litter object distribution Brabantplein 
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Packaging Materials 

The packaging materials category equates to 5% of all litter. As can be seen in Figure 18 this category 

mainly consists of unknown objects, 82%, only made of packaging materials such as aluminium foil 

(70%) and styrofoam 

(11%).  

Other objects are rubber 

bands (5%), carboard box 

pieces (3%) and packaging 

labels (3%). 

 

 

 

 

 

 

 

Tickets and Receipts 

The ‘Tickets and Receipts’ category amounts to 2.8% of all litter and is predominantly, 98%, made of 

paper. 

The litter in this 

category consists for 

63% out of cash 

receipts, as can be 

seen in Figure 19. 

Other notable 

objects are price 

tags, shopping lists, 

and waiting tickets. 

These respectively 

equate to 13%, 9%, 

and 8% of this 

categories litter. 

In total 19% of all 

‘Tickets and 

Receipts’ litter was 

tagged with a brand. 

With regards to 

brand distribution 11% of all ‘Tickets and Receipts’ litter originated from the Albert Heijn, mostly 

consisting of cash receipts. Kruidvat equated to 3.3% of all ‘Tickets and Receipts’ litter, mostly 

consisting of price tags. The origin of the waiting tickets is unknown. 

unknown 
object
82%

rubber band
5%

box piece 3%

rope 3%

label 3%

strappingband 2%

string 2%

other 0%

Other
13%

Packaging Materials: Object

Figure 18: Packaging materials litter object distribution Brabantplein 

cash receipt 63%

price tag 13%
shoppin
g list 9%

waiting 
ticket

8%
label 3%

parking ticket 2%

saving stamps 1%

package piece 1%

small piece 0%

gift card 0%

folder 0%

sticker 0%

shipping label 0%

Other 1%

Tickets and Receipts: Objects

Figure 19: Tickets and receipts litter object distribution Brabantplein 
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Personal Hygiene 

Litter in the Personal Hygiene category amounts to 1.7% of all litter and only 2% of this litter was 

tagged with a brand. Litter in this category is mostly made from paper (37%), plastic (26%), and 

wood (25%). 

As can be seen in Figure 

20, most notable objects 

are tissues with 35% and 

toothpicks with 30% of all 

personal hygiene litter. 

Other objects are wet 

wipes, mouth caps, hair 

ties and cotton swabs. 

These respectively equate 

to 8%, 6%, 5%, and 5% of 

all personal hygiene litter. 

  

tissue
35%

toothpick
30%

wet wipe
8%

mouthcap
6%

hairtie
5%

cotton swab
5%

toiletpaper
2%

other
9%

Personal Hygiene: Objects

Figure 20: Personal hygiene litter object distribution Brabantplein 
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4.4.4 Object Distribution 
Table 11 shows the top 20 most abundant litter objects. Most notable are cigarette butts with 39.7% 

and unknown objects with 27.2%. The last of which are mostly shredded pieces different materials. 

Table 11: Top twenty most abundant litter objects Brabantplein 

Gum pieces are abundant with 3.4%. As are 

candy wrappers and cash receipts with 2.2% 

and 1.8% respectively. 

Packages, bottlecaps, wrapper pieces and cans 

each make up between 1.5% and 1% of all 

litter. 

The latter half of 10 products each make up 

between 1% and 0.5% of all litter. 

The unknown objects mentioned before will 

be dubbed, shredded litter. As can be seen in 

Table 12 shredded litter consists mainly out of 

paper (41%), plastic (26%), and aluminium 

(13%). Over 87% of shredded litter is smaller 

than 10 cm, 9% is medium sized, and only 4% 

is considered large. 

 

 

 

 

 

Table 12: Shredded litter material distribution Brabantplein 

 

  

Nr. Object % 
1 cigarette butt 39.7% 
2 Unknown object 27.2% 
3 gum piece 3.4% 
4 candy wrapper 2.2% 
5 cash receipt 1.8% 
6 package 1.4% 
7 bottlecap 1.3% 
8 wrapper piece 1.3% 
9 can 1.1% 
10 orange 0.9% 
11 wrapper cigarette box 0.9% 
12 nutshell 0.9% 
13 tissue/napkin 0.7% 
14 lid piece 0.7% 
15 cutlery piece 0.6% 
16 label 0.6% 
17 lollipop stick 0.6% 
18 can tab 0.6% 
19 straw wrapper 0.5% 
20 toothpick 0.5%  

Total 87% 

Material % of shredded 
litter 

paper 41% 

plastic 26% 

aluminum 13% 

wood 5% 

glass 4% 

cardboard 3% 

organic 3% 

styrofoam 2% 

metal 2% 

rubber 1% 

fabric 1% 
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4.5 Data Spread 
ArcGIS was used to map the spread of litter found at Brabantplein. Figure 21 shows the spread of all 

litter found at Brabantplein during the monitoring. A litter hotspot can clearly be seen coloured 

yellow. This hotspot is located around a plant border with seating area. This plant border is right in 

front of supermarket Albert Heijn and surrounded by patisserie Tuerlings, bakery Dikke Mik, fast 

food shop Dönerland, tobacco shop ‘t Toebackshuys, and pharmacy Kruidvat. 

Litter spreads more in western direction then eastern. Underground waste containers see an 

increase in litter. So does the loading dock of Albert Heijn and the north-western grass pitch at the 

entrance of Brabantplein. The parking lot has a hight litter quantity but low in density due to its 

spread. 

The spread can also be analysed per litter category, object, brand and material. As can be seen 

underneath the food & drink (Figure 22), smoking (Figure 23) and shredded litter groups (Figure 24) 

all see a similar main hotspot around the plant border and seating area.  

Figure 21: Litter spread Brabantplein 

Figure 23: Food & drink litter spread Brabantplein 

Figure 22: Smoking litter spread Brabantplein 
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The spread of shredded litter, when enhanced, shows four additional sub hotspots as can be seen in 

Figure 24. Three southern ones near the three most southern underground waste containers, and 

one centred on the north-western grass pitch. Shredded glass, especially has its hotspots around 

underground waste containers. 

Figure 25 shows that distribution of Albert Heijn brand also sees a similar hotspot around the plant 

border and seating area. A second less abundant hotspot shows up south east of the primary 

hotspot. This second hotspot is located at the loading dock of Albert Heijn. 

More local litter sources can be checked in their causation via mapping such as the abundance of 

orange related litter. As can be seen underneath, in Figure 26, the spread of orange related litter is 

vastly different. The hotspot correlates to the location of ‘Alsafa Supermarkt’ and the underground 

waste container south of there. A second less abundant hotspot can be found near the western 

underground waste container. 

Figure 24: Shredded litter spread Brabantplein (colour enhanced) 

Figure 25: Albert Heijn branded litter spread Brabantplein 

Figure 26: Orange litter spread Brabantplein 
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Another local litter source is the abundance of unknown wood pieces. When checking their spread, 

Figure 27, they have a similar spread as oranges. 

Maps can be made to analyse the spread of any (sub)category, object, brand, and material. This 

spread can even be displayed per time interval, to see how the spread changes over time or from 

day to day.   

Figure 27: Unknown wood litter spread Brabantplein 
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5 Discussion 

5.1 Data 
The monitoring method was carried out without issues. During the monitoring 20829 litter pickups 

were monitored. As explained in chapter 4.3 the distribution of these litter pickups per day was 

uneven. Two litter peaks were identified, one on Monday and one on Wednesday. 

The peak on Monday can be attributed to the accumulation of litter over several days, while the 

peak on Wednesday cannot. Therefor data shows an early-workweek litter peak, indicating an 

increased amount of litter pieces discarded per hour. This early-workweek spans from Monday until 

Wednesday with Tuesday as peak. 

The peak on Monday, as described earlier, can be attributed to the accumulation of litter from 

Friday midday until Monday morning. When accounting for this 3-day litter accumulation, the 

amount of litter pieces discarded per hour since last monitoring session is half that of the weekly 

average. This indicates there is statistically less litter during the latter half of the week, Friday 

midday until Monday morning. 

This dip in litter pickups during the weekend is highly likely due to a decrease in visitors at 

Brabantplein, compared to the early workweek. This decrease in visitors can be largely attributed to 

the closing of surrounding schools during the weekend, leading to a decrease in visiting students. 

It is however important to note that any discarded litter during the weekend could have also been 

cleaned up or blown away by heavy wind before monitoring took place. The possibility of missing 

data is present, meaning that Mondays litter pickups are in fact possibly higher.  

However, even with that in mind, Mondays litter pickups would need to be doubled in order to be 

equal to the current daily average. It is highly unlikely that the amount of missing data is that 

substantial. Definitely when considering the noticeable downward trend in daily and hourly litter 

pickups beginning on Thursday. 

To rule out this possible loss of data, any future monitoring should also include monitoring sessions 

during the weekend. 

5.1.1 Exempted Data 
From the 20829 monitored litter pieces 93.3% is correctly photographed and labelled. The 2.7% of 

data excluded can be attributed to several factors. 

First off duplicate photos were made, this was caused by the accidental pressing of the Bluetooth 

remote shutter leading to the creation of many unvoluntary photos. Other data was made 

inaccessible due to one volunteers lost account login data. 

5.2 Data Distribution 
90% of all data on Brabantplein can be classified in 3 main litter groups: smoking litter (42%), 

shredded litter (27%), and food & drink litter (19%). Additionally, over 80% of all litter is smaller than 

10 cm. Small litter has, as explained in chapter 2.1, a higher chance to accumulate and even 

assimilate into the (urban) environment. This leads to adverse effects on ground quality, flora, fauna, 

and even human health. 

Any litter prevention measures or behaviour change regarding correct litter disposal should be 

focused on the 3 main litter groups and/or litter smaller than 10 cm to achieve maximum results. 

Important to note, the accuracy of litter recognition and classification was dependent on the 

accuracy and familiarity of volunteers with the various existing litter products. This leads to a natural 

error margin, which decreases as the volunteers experience and skill in recognising litter rises. By 

grouping unrecognisable litter into the unknown category this error margin was reduced. 
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5.2.1 Smoking 
Most abundant litter category is smoking making up 42% of all litter pickups. This category consists 

for 95% out of cigarette butts, made of cellulose acetate. This category pertains to a very specific 

target audience, the smoker. 

5.2.2 Shredded Litter 
Second most abundant litter type is shredded litter equating to 27.2% of all litter pickups. These are 

unknown litter objects classified under the unknown category or, when made from aluminium foil or 

styrofoam, packaging material category. Shredded litter is mainly made of paper 41%, plastic 26%, 

and aluminium foil 13%. Some other materials are wood 5%, glass 4%, cardboard 3%, and organic 

material 3%.  

This category is an indicator to the unrecognizability of litter and the amount of shredded and 

broken up material. While the precise origin of this litter is unknown, the material is shredded or 

broken, which can happen in many ways of which some were observed during monitoring. 

Packaging materials are torn up during unpacking or consumption. Some materials tend to break off 

during loading, unloading or transport. Many other objects break during disposal at the underground 

waste containers and spread from there. 

Most notably, animals were seen pecking and gnawing open thrash bags incorrectly dumped by 

individuals near underground waste containers or placed besides already full commercial waste 

containers by local entrepreneurs.  

These observations can be used to guide source prevention of shredded litter. 

5.2.3 Food & Drink Litter 
Food & drink litter consists for over 70% out of food litter and only for 30% out of drink litter. Food & 

drink litter is most abundantly branded litter type, 83% of all branded litter objects fall within this 

group. Food litter was branded for 21% and drink litter for 37%. Brands can be used to ascertain the 

origin of the product and guide source prevention via product change. 

Only 5.8%, however, of all litter is branded. When you combine this with over 250 different brands, 

each brand only makes up a small percentage of all litter. Most statistically remarkable abundant 

brand is Albert Heijn equating to 1% of all litter, especially when considering this only pertains to 

products which have that name explicitly mentioned on it. There are many other brands of food & 

drink litter which are likely bought here. 

Food Litter 

A quarter of all food litter is chewing gum. This quarter, however, only pertains the gum pieces 

which were easily removable with tweezers. Many of the gum pieces disposed of at Brabantplein 

were stuck to the ground unable to be picked up and monitored. This means the percentage of 

chewing gum pieces is higher in actuality than found in this research. 

Candy litter, excluding chewing gum pieces, makes up another quarter of all food litter. This makes 

candy most abundant food litter making up over 50% of all food litter. 

Most notable local litter problem seems to be fruit litter which makes up 12% of all food litter, half 

of which are orange peels and pieces.  

Drink Litter 

Half of all drink litter is made up of uncategorised bottlecaps (26%), straws & straw wrappers (23%), 

bottle lid pieces (22%), can tabs (21%), and other small litter (8%).  

Most of the other drink litter is evenly divided between energy drink (11%), soft drink (11%), alcohol 
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(10%), and Coffee & Tea (9%). Most abundant litter object in these 4 categories are drink cans 

making up 19% of all drink litter. 

5.3 Data Spread 
A clear litter hotspot exists centred on the plant border with seating area right in front of 

supermarket Albert Heijn. The spread of smoking, food, drink, and shredded litter all show their 

biggest hotspot in this same space. Albert Heijn branded litter also shows correlation to this hotspot. 

The plant border with seating area serves as consumption area for the, likely, just bought products 

mostly originating from the surrounding shops. The products which are disposed of as litter end up 

not only on the street, but also abundantly out of sight in the plant border. 

Data shows the underground waste containers also form litter hotspots around them, most likely 

due to broken off material due to incorrect disposal. These hotspots are followed closely by Albert 

Heijn’s loading dock. Another interesting hotspot is the north western grass pitch, a lot of small 

shredded litter accumulates here in the vegetation. 

While not a dense hotspot, the eastern parking lot still shows a large abundance of litter spread over 

its entirety. Wind most likely spreads litter more easily here, since there are no surrounding 

buildings. 

An example of a very local litter problem are oranges. These clearly originate from ‘Alsafa 

Supermarkt’, when analysing their spread. Also being found in abundance near the two closest 

underground waste containers. 

The brand Uno Frutas y Hortalizas is found with the same spread, which indicates a correlation.  

The spread of unknown wood pieces also seems to correlate to the spread of oranges. These most 

likely originate from fruit crates or wooden pallets. 

This information can be used to solve this local problem in cooperation with the entrepreneur. 

It is important to note that there are many unanalysed spreads and correlations present in the data. 

Due to time constraints only the possibilities of such analyses were explored to show insight.  

5.4 Project Costs 
Excluding one-time material costs of €249,- the total expenses for monitoring and data enrichment 

amount to €2298,-. This is 27% of the, in chapter 2.2.1 calculated, yearly cleaning costs of 

Brabantplein. 

Added to that, the calculated costs made during monitoring and data enrichment do not account for 

the hours made by the main researcher. These additional costs are added in future litter monitoring. 

Expending 27% of the yearly cleaning costs on litter research, not including preventive measures, is a 

substantial expenditure. Costs can be kept low by decreasing the time spend on data enrichment 

and data collection. This can be done by employing volunteers with more experience and optimize 

their workflow, however, more potent ways exist in the form of atomisation. Data enrichment could 

be done automatically by creating an AI (Artificial Intelligence) with the ability to classify litter via 

image recognition. Data collection can be automated via monitoring with use of video cameras, and 

the creation of an AI with the ability to recognise and take still screens from litter present in that 

video material.  

For the abundance of data created via these automated systems to be mapped and analysed an 

ArcGIS Platform could be created to automatically map and display the data as per the clients wish. 
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6 Conclusion 
Project Brabantplein found that the litter rate during the workweek is twice as high as during the 

weekend, with its peak on Tuesdays, likely due to the increased presence of students. Litter pickups 

are therefore high on Wednesday morning, however, even higher on Monday morning due to the 

accumulation of litter over the weekend. 

Data findings showed that 90% of all litter at Brabantplein can be classified in 3 main litter groups: 

smoking litter (42%), shredded litter (27%), and food & drink litter (19%). 

Smoking litter consists for 95% out of cigarette butts, which are made of cellulose acetate.  

Shredded litter is mainly made of paper (41%), plastic (26%), and aluminium foil (13%). Over 87% of 

litter in this category is smaller than 10 cm. 

Food & drink litter consists out of 70% food litter and 30% drink litter. Half of all food litter is related 

to candy, 50% of which attributes to chewing gum and 32% to candy wrappers. Another 12% of food 

litter relates to fruit, half of which pertains orange litter. 

Half of all drink litter originates from uncategorized small litter, mainly: bottlecaps, lid pieces, can 

tabs, straw wrappers and straws. Another 40% of drink litter is equally divided over alcohol, energy 

drink, coffee & tea, and soft drink litter subcategories. Most abundant litter object in those 4 

subcategories is the drink can, making up 19% of all drink litter. 

While only 5.8% of all litter was branded, 83% of all branded litter objects are food & drink related. 

Food litter was branded for 21% and drink litter for 37%. Brands can be used to ascertain the origin 

of the product and even guide source prevention. 

In total more than 80% of all litter was found to be smaller than 10 cm. Small litter is more difficult 

to clean up and has a higher chance to accumulate and, over time, assimilate into the (urban) 

environment. This leads to adverse effects on ground quality, flora, fauna, and human health. 

Any litter prevention measures or behaviour change regarding correct litter disposal should be 

focused on the 3 main litter groups, or litter smaller than 10 cm to achieve maximum results. 

Spatial data analysis indicates a litter hotspot centred on the plant border with seating area localised 

right in front of supermarket Albert Heijn. All three main litter groups have their main hotspot 

centred on this location. Albert Heijn branded litter also shows correlation to this hotspot. 

Further analysis shows additional litter hotspots around underground waste containers, Albert 

Heijn’s loading dock, and the north-western grass pitch. The eastern parking lot shows a large 

abundance of litter, however no dense hotspots exist due to its spread. 

Orange litter, shredded wood litter, and the brand ‘Uno Frutas y Hortalizas’ had their litter hotspot 

traced to the location of a local supermarket and the underground waste container just south of 

there. While many trends and correlations remain unanalysed within the data due to time 

constraints, it was conclusively proven that litter types can have their origin traced back via litter 

monitoring. This information can be used to attain source prevention. 

Excluding one-time material costs of €249,- the total expenses for data collection and classification 

amount to €2298,-. This is 27% of the total yearly cleaning costs of Brabantplein which is a 

substantial expenditure. Litter monitoring and classification could be made more cost-effective via 

automatization. Litter monitoring with use of video cameras, digital litter classification via image 

recognition, and real time data analysis via the creation of an ArcGIS platform.  
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7 Advice & Recommendations 
Litter prevention measures and behaviour change regarding correct litter disposal are advised to be 

focussed on litter smaller than 10 cm and targeted at one of the main litter groups: smoking litter, 

shredded litter, and food & drink litter. 

Smoking litter has a very specific target audience, the smoker, which exists in different age groups. 

This litter type, however, is very abundant and wide spread. With regards to smoking litter 

prevention a more city-wide strategy is advised to be adopted. 

Food & drink litter at location is likely disproportionately caused by younger age groups, based on to 

the abundance of candy, energy drinks, and soft drinks. The litter peak during the workweek further 

strengthens this assumption, as the influx of students is highest then. Both Avans Breda and Breda 

University are committed to sustainability and are graded on this. The municipality is advised to 

bring surrounding schools together and challenge them to hold themselves accountable, and help in 

attaining litter prevention.  

Shredded litter doesn´t have one particular target group as it differs substantially in its origin. 

Shredded wood and organic material can be traced back to the operations of a local supermarket 

east on Brabantplein, while glass can be traced back to the underground waste containers. Shredded 

plastic is mostly a collection of unrecognisably torn apart packaging materials. Paper and aluminium 

foil, have their origin still unknown, however are suspectedly used as packaging material by local 

entrepreneurs. Most notably, however, animals were frequently observed pecking and gnawing 

open thrash bags incorrectly dumped by individuals near underground waste containers or placed 

besides already full commercial waste containers by local entrepreneurs. The amount of organic 

waste increases this problem as it forms the food stimuli causing animals to sift through waste. 

It is recommended that municipality Breda ensures local entrepreneurs conform to the 

corresponding waste disposal regulations. Underground waste containers shouldn’t be littered in 

residual commercial waste, and thrash bags should only be put out in waste containers. 

The normal operations of local underground waste containers litter the area substantially. The small 

size of litter allows it to easily spread and assimilate into the environment as microparticles. 

Dumping of residential waste near these underground containers adds to the problem. Action is 

recommended as the amount of underground waste containers is high at Brabantplein. 

Advised is to look at the design of the central plant border with seating opposite to supermarket 

Albert Heijn. This area is the biggest litter hotspot at Brabantplein. The thick brush allows for 

anonymity with regards to litter disposal and increases difficulty of removal. Special cigarette 

disposal bins can be considered near the seating area. There are chances to better capitalize on the 

influx of students. 

While informative, litter monitoring as executed in this research should only be repeated at a vastly 

different area, with a specific litter issue, hypothesis, and matching prevention methods in mind. The 

area should be kept small and the monitoring period short, while including weekend days. 

Further analysis of already existing litter data is highly recommended, accompanied by research into 

specific litter prevention measures and behaviour change regarding correct disposal targeted at the 

most abundant litter types. 

Areas comparable in their litter to Brabantplein, which can be checked with a qualitatively 

inspection, can have their prevention measures and behaviour change regarding correct disposal 

designed based on this research. 
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The municipality is recommended to increase the efficiency in litter monitoring via automatization. 

Litter monitoring via use of video cameras is currently in development by Antea. Litter classification 

via image recognition will be developed by project RAAK. The municipality is recommended to 

facilitate and further those developments. 

It is recommended to integrate both of those developments with a tool such as ArcGIS Platform. This 

tool allows for real-time intuitive and interactive data visualization, and can be tailored to the users 

wishes. The tool can be used on informational, operational, tactical, and strategic level. The creation, 

adaptation and implementation of such a tool is recommended to start in tandem with the two 

beforementioned automatization developments.   
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Appendices 

Appendix 1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Week

Datum 21-Mar 22-Mar 23-Mar 24-Mar 25-Mar 28-Mar 29-Mar 30-Mar 31-Mar 01-Apr 04-Apr 06-Apr

Day of Week Mon Tue Wed Thu Fri Mon Tue Wed Thu Fri Mon Wed

1 Arnold Verbakel (from 9:15) Amber Corten Arnold Verbakel Ana Muchow Garcia Amber Corten Amber Corten Ana Muchow Garcia Ana Muchow Garcia Ana Muchow Garcia Ana Muchow Garcia Arnold Verbakel Steven de Vet

2 Dorine Verheijden Han Verheijden (from 09:00) Dorine Verheijden Philbert Rugamba Jamie Ramnath Ana Muchow Garcia Jamie Ramnath Emma van den Bulck Philbert Rugamba Meggy van Raak Marie-José de Vet Sjoerd de Koning

3 Marie-José de Vet Philbert Rugamba Emma Van Den Bulck Remko Pape (till 10:00) Philbert Rugamba Arnold Verbakel Philbert Rugamba Jamie Ramnath Remko Pape Philbert Rugamba Sjoerd de Koning

4 Philbert Rugamba Ron Bekker Lauren Regadas Sien Roof Sjoerd de Koning Philbert Rugamba Remko Pape Lauren Regadas Sjoerd de Koning Remko Pape Steven de Vet

5 Remko Pape Sjoerd de Koning Sien Roof Steven de Vet Steven de Vet Remko Pape Ron Bekker Remko Pape (tot 10:45) Steven de Vet Steven de Vet Philbert Rugamba

6 Steven de Vet Steven de Vet Steven de Vet Svetlin Kalchev Svetlin Kalchev Sjoerd de Koning Steven de Vet Steven de Vet Svetlin Kalchev Svetlin Kalchev

7 Svetlin Kalchev (till 11:00) Svetlin Kalchev Svetlin Kalchev Steven de Vet Svetlin Kalchev Svetlin Kalchev

8 Svetlin Kalchev

Arnold Verbakel Sjoerd de Koning Arnold Verbakel Arnold Verbakel Sjoerd de Koning Sjoerd de Koning (tot 10:00)Arnold Verbakel Arnold Verbakel

Meggy van Raak Maurits Dorlandt Maurits Dorlandt

Sjoerd de Koning Meggy van Raak Sjoerd de Koning

Special 08:45 Omroep Brabant 9:00 Redateur Punt.

Min. Required Volunteers

Extra Volunteers

Reserve Volunteers

Special

Week 12 Week 13

Volunteers

Reserve 

Volunteers

Week 14

Week

Datum 21-Mar 22-Mar 23-Mar 24-Mar 25-Mar 28-Mar 29-Mar 30-Mar 31-Mar 01-Apr 04-Apr 06-Apr

Day of Week Mon Tue Wed Thu Fri Mon Tue Wed Thu Fri Mon Wed

1 Arnold Verbakel (from 9:15) Amber Corten Arnold Verbakel Ana Muchow Garcia Amber Corten Amber Corten Ana Muchow Garcia Ana Muchow Garcia Ana Muchow Garcia Ana Muchow Garcia Arnold Verbakel Steven de Vet

2 Dorine Verheijden Han Verheijden (from 09:00) Dorine Verheijden Philbert Rugamba Jamie Ramnath Ana Muchow Garcia Jamie Ramnath Emma van den Bulck Philbert Rugamba Meggy van Raak Marie-José de Vet Sjoerd de Koning

3 Marie-José de Vet Philbert Rugamba Emma Van Den Bulck Remko Pape (till 10:00) Philbert Rugamba Arnold Verbakel Philbert Rugamba Jamie Ramnath Remko Pape Philbert Rugamba Sjoerd de Koning

4 Philbert Rugamba Ron Bekker Lauren Regadas Sien Roof Sjoerd de Koning Philbert Rugamba Remko Pape Lauren Regadas Sjoerd de Koning Remko Pape Steven de Vet

5 Remko Pape Sjoerd de Koning Sien Roof Steven de Vet Steven de Vet Remko Pape Ron Bekker Remko Pape (tot 10:45) Steven de Vet Steven de Vet Philbert Rugamba

6 Steven de Vet Steven de Vet Steven de Vet Svetlin Kalchev Svetlin Kalchev Sjoerd de Koning Steven de Vet Steven de Vet Svetlin Kalchev Svetlin Kalchev

7 Svetlin Kalchev (till 11:00) Svetlin Kalchev Svetlin Kalchev Steven de Vet Svetlin Kalchev Svetlin Kalchev

8 Svetlin Kalchev

Arnold Verbakel Sjoerd de Koning Arnold Verbakel Arnold Verbakel Sjoerd de Koning Sjoerd de Koning (tot 10:00)Arnold Verbakel Arnold Verbakel

Meggy van Raak Maurits Dorlandt Maurits Dorlandt

Sjoerd de Koning Meggy van Raak Sjoerd de Koning

Special 08:45 Omroep Brabant 9:00 Redateur Punt.

Min. Required Volunteers

Extra Volunteers

Reserve Volunteers

Special

Week 12 Week 13

Volunteers

Reserve 

Volunteers

Week 14

Min. Required Volunteers

Extra Volunteers

Reserve Volunteers

Special
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Appendix 2 
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Appendix 3 
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Appendix 4 

Subcategory Category Explanation Example Objects 
Drink related categories 

Beer, wine, Sherry, 
Rum mix, whisky mix, 
jenever, shots 

Alcohol 
 

can, bottle, bottlecap, label 

coffee, tea, 
cappuccino, 
macchiato, ice coffee 

Coffee and tea 
 

coffeecup, stirrer, coffeecup lid, 
sugarbag, milccup 

 
Energy drink 

 
can, bottle, bottlecap, label 

Ice tea, orange juice, 
apple juice, fruit juice 

Juice Everything without 
carbonation apart from 
water. 

drink carton, can, bottle,  

sinas, cola, soda, 
cassis,  

soft drink Everything with 
carbonation apart from 
water. 

can, bottle, bottlecap, label 

Water, vitamin water, 
soda water 

Water 
 

can, bottle, bottlecap, label 

 
Drinks unknown All cans and bottles clearly 

drink related, but 
unknown of what was 
inside. 

bottlecap (indien merk 
onbekend), flesjes zonder label, 
vermaaide blikjes, can tabs 
(lipjes blikje)  

Drinks other All items not falling under 
1 of the other drink-
categories. 

cups (niet koffie of thee), rietjes, 
verpakkingen van rietjes 

Food related categories 
Chocolate, 
chewinggum, lollipop,  

Candy 
 

candy bag, candy wrapper, 
lollipopstick, lollipop wrapper, 
wrapper,  

Ontbijtkoek, liga, 
biscuit 

Cookie 
 

wrapper, cookie wrapper, 
package 

chips, nootjes, 
popcorn 

Chips and nuts 
 

chips bag, chips container, bag, 
box, 

Energybar, energygel Energyfood 
 

wrapper, package, tube 
 

Ice cream 
 

stick, ice cream wrapper, ice 
cream lid, ice cream package  

Food unknown All items clearly food 
related, but unknown of 
what was inside 

container, lid, package, bag 

cutlery, fruit, bread, 
salad, potatoes, soup, 
fish, gevulde 
oliebollen, vegetables, 
donuts, gebak 

Food other All items not falling under 
1 of the other food-
categories. 

breadbag, lunchbag, knife, fork, 
spoon, fruitnet, container, can, 
pot, bag, box 

curry, ketchup, 
mayonaise, pindasaus, 
bbq-saus, mustard 

Sauce 
 

sauce cup, sauce bag, saucecup 
lid 
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Other categories 1/2 
dogfood, catfood, 
birdfood, animal food, 
animal medicine, 
animal toys 

Animals 
 

can, container, bag 

 
Bags  general All bags not food- or drink 

related 
carrierbag, bag piece, bag, 
garbage bag, dog poop bag  

Bicycle parts 
 

bicycle light, chain guard, bicycle 
bell,   

Car parts 
 

wheel barrel, bumper piece, car 
light 

paint, ammonia, 
verdelgingsmiddelen, 
spiritus, chloor 

Chemicals 
 

batteries, bottle, package, can, 

 
Cleaning 
materials 

 
cloth,  bucket, brush, bottle 

 
Clothing 

 
gloves, shoe, piece, hat 

drain, duct tape,  Construction 
materials 

 
tiewrap, ribbon, boxes, delivery 
note, nail, screw, cable 

yoghurtdrink, yoghurt, 
chocomel, milk, 
butter, cheese, 
smoothie, kwark 

Dairy  
 

package, container, drink carton, 
drink pouch, bottle 

 
Decorations 

 
balloons, confetti, artificial 
flower,   

Electronic 
equipment 

 
printplaat, earplugs, printer, wire 

pizza, snackbar, 
milkshake, döner, 
mcflurry, big mac, 
McKroket, 
cheeseburger 

Fastfood Can be food and drinks. Bag, tray, cup, sauce cup, box, 
wrapper 

 
Firework 

 
arrow, tee, knetterbal, rotjes, 
bomb bag  

Fishing 
 

net, wire, bate 
 

Gambling and 
games 

 
krasloten, dobbelsteen, score 
block,  

 
Garden and 
plants 

 
plant label, plant pot, bag 
plantfood 

medicine Medical 
 

Pills bottle, pills strip, gauze, 
compress, band aid 

weed Narcotics 
 

small ziplock bag, drugs wrapper, 
tube, lange vloei  

Office Supplies 
 

pen, post-it, geo-triangle, pencil 
 

Packaging 
material 

 
rope, bubble wrap, packing 
peanuts, ribbon, small piece, 
medium piece, large piece, 
piepschuim (styrofoam), rubber 
band (elastiekje) 

Cosmetics, deodorant Personal 
Hygiene 

 
tissue, wet wipes, diapers, 
deodorant, perfume bottle, 
lipstick, lipgloss, toothbrush, 
toothpick 
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Other Categories 2/2  
Presswork and 
advertising 

 
Folder, business cards, 
newspaper, supermarket stamps 
(zegels), stickers 

jewelry, money Private/domestic 
belongings 

 
coin, bank note, bankcard, keys, 
chair, airfreshener 

 
Seks 

 
condoms, vibrator, condom 
package  

Smoking 
 

cigarette box, cigarette butt, 
lighter, wrapper cigarette box, 
rolling paper (vloei) 

parking, train, 
groceries, ATM, travel 

Tickets & 
receipts 

 
Grocery list, parkingticket, 
trainticket, ATM ticket, 
admission ticket, cash receipt  

Toys 
 

ball, knuffel, baby toy, puppet,  
 

Categories other When the object is known, 
but no separate category 
exists yet. 

bottle campinggaz,  

 
Unknown 
Category 

When unknown of what it 
is/was, like a piece of 
plastic. 

small piece, medium piece, large 
piece,  
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Appendix 5 

Materials
Aluminum

Aluminum foil

Bamboo

Bitumen

Cardboard

Celluloseacetate

Chalk

Cork

Cotton

Elastic material

Fabric

Fibreglass

Foam

Glass

Glasswool

Glue

Lead

Leather

Metal

Microfibre

Nylon

Oil

Organic

Paper

Plastic

Polystyrene

Polyurethane

Porcelain

Rubber

Stonewool

Styrofoam

Wax

Wood

Unknown Material


