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Summary
Since the growing amounts of waste are causing ever more problems, good waste
management is very essential. Until a true circular economy is reached, reducing, reusing and
recycling waste are important. This research focusses on the recycling part.
To investigate the waste separation behaviour of students living in Nijmegen, two different
analyses were used. The first tested students’ claimed behaviour and whether this behaviour differs
between the two main types of student housing in the city. The second analysis was used to
determine whether accessibility of facilities and parental influence are indicators of waste
separation behaviour of students.
The first analysis was done by calculating percentages for the different categories. For the
second analysis a binary logistic regression was performed. All calculations were done using SPSS.
I found large differences between the two types of housing. The main reason was specified by
the students in the survey: the student housing company does not provide bins for separating
organic waste in most buildings. It became clear from my survey that many tenants of the company
are unhappy about this. The other housing type is the private sector and I found that these students
were much more likely to separate all of their waste instead of just some sorts of waste.
I also found two factors that significantly influence the waste separation behaviour of
students, which are environmental concern and the accessibility of facilities. This was not exactly as
expected, since parental influence was not found to have an impact on behaviour and I had not
planned beforehand to test the impact of environmental concern. Both significant factors are heavily
supported by other research though, so it is no wonder I found them to be important.
According to the literature, parental influence does also affect this behaviour. That I did not
find a significant value could have been due to the survey questions. I had to come up with them
myself and in hindsight the were far from perfect.
Following the results, the main recommendation I take from this research is directed at the
student housing company. If they would create facilities for separating organic waste, their tenants
would be more satisfied. Also, this could improve the forming of their habits, increasing the chances
they will still separate waste as adults.
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Introduction
Motivation
With the growing number of stories in popular media about the waste problems caused by
our consumption society, more attention is directed towards coping with the massive amounts of
waste. In the EU alone, households generate more than 200 million tonnes of waste every year
(eurostat, 2016). For the Netherlands, this average is 8.5 million tonnes per year (eurostat, 2016).
In Dutch society, many policies have been adopted to reduce and recycle waste. The most
recent national example of a method of reduction is the ban on free plastic bags in shops, that
came into force in January of 2016 (Ministry of Infrastructure and the Environment, n.d.). This
policy ensured that plastic bags would cost 25 cents to discourage people from using them. It has
been an effective measure, with a 71% drop in plastic bag usage by customers (Ministry of
Infrastructure and the Environment, 2017). The measure of kerbside collection has one main
purpose: separation of waste at its source, the households. Well separated waste streams, with
little to no contamination, can easily be recycled (Bernstad, 2014) and thus separation is an
important step when trying to reduce landfilling. Kerbside collection was proven very effective by
Barr and Gilg in 2005 and has been the standard method of waste collection in the Netherlands
for many years.
Nijmegen is, compared to other cities in the Netherlands, a mid-sized city. Nonetheless, it
has a substantial percentage of students. According to data van Hulle (2015) published in 2015,
there are about 37.200 students in Nijmegen, on a population of about 175.000 people, so this is
21%. Most of these students live in Nijmegen, in either rooms or studios facilitated by SSH&,
which is a student housing company, or a room or studio in the private sector. They mostly live by
themselves, away from their parents, and after a long day of studying it’s easy to choose for
example ready meals (Prim, Gustafsson and Hall, 2007), which often come in more packaging.
This is one of the reasons students were chosen as the focus in this research. Another
reason is that they are very dependent on the provided facilities, as they are tenants with low
incomes who are not likely to provide themselves with other options when needed. Also, they
don’t yet have established habits, as they have not had many years to develop these. What they
know, they have probably learned from their parents by example. These factors will be discussed
according to literature in chapter 2.

Problem Statement
In a perfect world, all households, whether it’s a single person household or a big family,
would participate with waste management. Whether it is by actively reducing their waste, neatly
separating everything or a combination of the two. This would make recycling easier, cheaper and
more efficient.
We are not yet at that point. Currently, there are many reasons why waste separation is not
streamlined. For example, in Nijmegen, disposal of plastic and paper waste is for free. The
residual waste however has to be put into bags that households have to buy. So, what happens is
that the residual waste is also put into the free plastic waste bags. This example is from personal
experience but is also supported by the literature. Ekvall, Sahlin, and Sundberg have concluded in
2010 that illegal dumping of waste is one side-effect of the pay-as-you-throw method. There’s
also evidence from Sweden that municipalities with weight-based billing systems collected 20%
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less waste compared to municipalities where trash collection is paid by the tax-income (Dahlén
and Lagerkvist, 2009). But these authors were surprised to find that the differences in the
amounts of collected waste could not be explained by more recycling of household waste.
Although steps in the right direction are taken, it is not yet sufficient. A lot could be gained
from more streamlined waste separation and the Netherlands has to improve in this area to
achieve the goal of a circular economy by 2050 (Mansveld, 2013).

Objective
This research will use two different analyses. The first is used to find out whether there are
differences in waste separation behaviour of students living in SSH& rooms and in private sector
rooms. This will be based on percentages of students who say they separate at least partially and
the reasons they indicate they do. The second part will test the factors that influence the
students’ behaviour by using less direct questions from the survey, in a binary logistic regression.
The factors that prove to be of significant importance to determine behaviour will then be linked
to the reasons from the first part.
Factors that have been shown in numerous articles to influence separation attitude are (a)
the accessibility to separation facilities and thus the effort it takes to behave in this way (Oskamp
et al, 1991; Robertson and Walkington, 2009; Bernstad, 2014) and (b) habits that students have
developed at home (Widegren, 1998; Ekere, Mugisha, and Drake, 2009; Robertson and
Walkington, 2009). These factors will be the independent variables and I will describe them in
more detail in chapter 2.
Housing type will be used in both analyses, in the first one as a control variable and in the
second as an independent variable. To be able to draw conclusions on whether separation
behaviour could improve in either or both housing type(s), the first analysis is needed. This
information will be useful if the associated authorities in Nijmegen would want to change their
policies. In the second analysis, housing type will be used as an independent variable to ensure
that its effect on waste separation behaviour is significant.

Research Questions
Related to the previously described analyses and points of interest are the following questions:
1. Does waste separation behaviour of students differ among the two main types of housing?
a. What percentage of students separates their waste?
b. Which factors are named the main incentives for waste separation?
2. Does the waste separation attitude of students depend on the accessibility of nearby facilities
and the example set by their parents?

Relevance
societal relevance
Without proper waste separation, a few problems would occur. Like described before,
waste is easiest to recycle when there is no contamination. Thus, the first and most important
problem is that recycling of useful materials would be a lot harder, if not impossible (Owusu,
Adjei-Addo and Sundberg, 2013). Examples of waste streams that are very easily recycled when

2

clean are glass and paper, but also compost. So, the necessity of at least a basic separation system
is very clear.
But why leave it to the consumers? There are many scientific articles to be found on the
topic of extraction of valuable materials from waste. Unfortunately, these processes are often not
environmentally friendly, as chemical and physical input are needed for the separation.
Plastic is one resource that can relatively easily be removed by methods of floatation
(Pongstabodee, Kunachitpimol and Damronglerd, 2008). But even this seemingly harmless
process uses mixtures of chemicals and salts to create a medium with the optimal density.
That’s why many measures to reduce and recycle waste are targeted at users, either at
home or in the workplace (Perrin and Barton, 2001). In the end, it’s always people buying food or
other products that create waste in the process. And in turn, too much waste can deteriorate
living conditions for people all around the world.
Of course, since this study is executed in Nijmegen, it could also contribute to the waste
management in the city. Valid critiques of students could be passed on to associated companies,
in hopes of changing the system for the better.

scientific relevance
Most articles on waste separation focus on households, instead of individuals, and thus
cover many different age groups at the same time. One article mentioned that the average age
was 51 years (Bartelings and Sterner, 1999). Although preferences within family households are
very interesting, it is important to not forget that there are many people living by themselves,
many of whom are students. In the Netherlands as a whole, about 55% percent of students are
registered as living on their own. Of the students at Radboud University Nijmegen, about 46%
have left their parents’ house (van Hulle, 2015). The behaviour of this group has not often been
investigated, so conducting this research might shed a light on their behaviour and motivations.
Also, most studies on waste separation behaviour are executed in either Africa or Asia.
Within Europe, the sources of knowledge are mainly Sweden and the United Kingdom. So,
information about the Netherlands could prove to be a good addition to this knowledge base.
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Theoretical Review
Waste Separation
There are many ways to cope with household waste. The three R’s of Reduce, Reuse and
Recycle are familiar to most people. They offer a summary of the ways in which we can cope with
waste (European Commission, 2010). When you want to buy something new, it starts with
Reduce. Do you actually need the product? Can you buy it somewhere without packaging? When
you have bought something, for example a plastic bottle with water, there are many ways in
which you can Reuse the bottle. Of course, the next time you need a water bottle you can refill it,
but the internet is full of other, more creative, ideas such as using them as planters for seedlings
or building walls out of them. This at the same time decreases the need to buy new products, like
planters and bricks.
The last resort should be Recycling, if you cannot use the material in a beneficial way. This
is where waste separation enters the story, because well sorted waste streams are easier to
recycle (Vicente and Reis, 2008; Bernstad, 2014; Zhang, Huang, Yin and Gong, 2015). Waste from
food and the garden can for example be composted (Ghani, Rusli, Biak, and Idris, 2013), or used in
biogas production (Ekere et al, 2009). Plastic waste can be shredded to make plastic pellets, a
resource for making new plastic products (Al-Salem, Lettieri, and Baeyens, 2009). Paper and
cardboard can be recycled into new paper, which is much more eco-friendly than creating new socalled virgin paper (Merrild, Damgaard, and Christensen, 2008). So, separation is important to
prevent waste from ending up in landfills or incinerators.
In this thesis, whenever I write about waste separation, I mean the sorting of household
waste where it is generated. For households, this is mostly in the kitchen. Throughout this thesis, I
will use WS as an abbreviation of “waste separation” and WSB for “waste separation behaviour”,
as these terms are used often. Note that many of my references are about recycling behaviour
instead of separation behaviour. These terms are very closely linked and therefore
interchangeable.

Waste Management Systems
When searching for information on different methods of reusing and collecting waste, it
became obvious that there is a clear distinction between systems in the developing world and in
the developed world. That’s why this section details these systems and the distinctions.

developing world
Many of the articles on WSB document research programs in developing countries. These
countries are often the focus of research projects, as they see both rapid growth of their
population and high rates of urbanization (Owusu et al, 2013; Ghani et al, 2013). Also, waste
collection services are often poor (Ekere et al, 2009).
The article by Thanh and Matsui (2011) mentions that in Hanoi, Vietnam, most solid waste
still ends up in landfills. Researchers have used pilot programs to promote source separation for
about 15 years, but they were never scaled up. Nonetheless, the government realised that waste
disposal in landfills is a pressing matter, and they emphasized the need for source separation in
The National Strategy for Integrated Management of Solid Waste Until 2025 (Nguyen, Zhu, and Le,
2015).
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Also in Malaysia, most solid waste is landfilled. In the article by Ghani et al (2013), the
authors point out the main issue with landfilling the country’s waste: up to 74% of solid waste in
Kuala Lumpur is food waste. When this type of waste is dumped in a trash site, it starts to
decompose in anaerobic conditions, creating methane gas as an end product. Methane is a
stronger greenhouse gas than CO2, so the authors point out that food waste should definitely be
collected separately. They also mention that paper and glass are already separated at the source,
but since there is very low demand for products like compost and also very little knowledge
amongst waste generators, a program for collecting food waste separately has never been
introduced.
Ekere et al (2009) write about their study performed in Uganda. They mapped crop waste
separation and utilization in this area. They write that of the 577 households questioned, 73% has
never separated waste in any way. The ones who do separate their crop waste, partly do this
because it can be sold for or directly used as livestock feed. These options both have monetary
value. There is no mention at all of any kind of waste collection scheme.
The conclusion that monetary benefits guide WSB in developing countries, is also
supported by the article by Owusu et al (2013). These authors researched the effects of economic
incentives for people to separate their waste in Ghana, since again in this country most solid
waste is landfilled “without prior treatment and organized resource recovery” (p. 115). They point
out that this not only puts dangerous substances into the environment, but it is also an economic
loss, as many of the discarded waste types could be reused or recycled. Also, they mention that in
Kumasi, the second largest city in Ghana, waste collection services are relatively good, with 70%
of waste being collected and transported to an official landfill. This makes you think about the
situation is cities where services are not “good”.
From these examples it is very clear that in the developing world, there is hardly anyone
concerned with waste separation and recovery of valuable waste types. As the proportion of
organic waste is much higher in these countries (Figure 2), compared to the developed world,
separating and reusing this could be a valuable first step.

Figure 2: The percentage of the organic fractions in the country’s waste composition. Image downloaded from
http://www.atlas.d-waste.com/
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developed world
In the developed countries one would expect to find better collection and recycling
schemes, since it has been known for years that environmental concern is regarded a luxury good,
which becomes important only after needs such as adequate housing and food are met (Dunlap,
1975).
Within Europe, much of the regulations on waste management are formulated by the
European Commission and then executed by Member States (Gellynck, Jacobsen, and Verhelst,
2011). Even though this centralized form of legislation has reduced the amount of landfilled waste
in the EU by 25% since 1995, the majority of European countries still sends most of their
municipal waste to landfill sites (European Commission, 2010).
Both of these facts are supported by figure 3, which shows the recycling rate of municipal
waste in the European countries. The colours show that the richest countries are also the ones
with the highest recycling rates. It is implied that waste that is not recycled, will end up in either
landfills or incinerators. The eurostat maps containing data for GDP and landfill rates are added in
Appendix 1, to allow for a comparison between these images. They validate this statement.

Figure 3: Recycling rates of municipal waste in the European countries. Data retrieved from eurostat.
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One of the wealthier countries in Europe is the United Kingdom. However, the article by
Robertson and Walkington (2009) mentions that in England in 2004/05, only 33% of municipal
waste was reused. This includes all forms of reuse, such as composting, recycling, energy
production and fuel manufacture. The other 67% was sent to landfills.
Sweden is generally seen as one of the ‘greenest’ countries in Europe, and their waste
collection and reuse data show their efforts. The government has a website on which they
describe the process (Fredén, 2017), and they point out that by now Sweden recycles more than
99% of all household waste one way or another. But this does not mean that they endlessly reuse
materials, like they would in a circular economy, instead they burn about half of all household
waste to create energy. The data in the eurostat map “Landfill rate of waste excluding major
mineral waste” in Appendix 1 shows a less optimistic value, of between 2.0 and 10.0% of Swedish
waste being landfilled.
To motivate people to separate their waste at the source, weight-based taxes have been
implemented in some European countries. This means that households have to pay for disposal of
residual waste, while separated waste types such as food waste or plastic can be disposed of for
free. This would give households an economic incentive to separate their waste (Bernstad, 2014).
Three different outcomes of this method are described in the report by Ekvall et al (2010). They
say this can lead to waste prevention, increase of source separation or illegal dumping. They are
unsure which reaction is most likely to happen but do express that policy makers should be aware
that the third option is possible.
In the Netherlands, a front runner in waste management, kerbside collection is the national
standard and it has been since the nineties (Feller, 2010; EEA, 2016). As it is a small country with a
high population density, space was running out fast around this time and the government started
thinking about solutions to this problem. They decided that landfilling should be reduced
drastically and made laws to ensure incineration would be cheaper than landfilling (Feller, 2010).
Along with this, recycling was also increased. The main responsibility for collection of
household waste lies with the municipalities. The only national obligation is to separately collect
organic waste (EEA, 2016). The municipalities manage the types of waste separately collected in
their territory, the frequency of collection and which companies are responsible for collection. In
most municipalities, four types of waste are collected door-to-door: paper and cardboard, plastic
and drink containers, organic waste, and residual waste. Glass waste can be easily discarded in
large containers, which are often near supermarkets.
So, even though collection and recycling methods are more established in the developed
countries, the fact that large proportions of waste are still landfilled is damaging to the
environment. Waste can be reused in many ways, as pointed out before, and it is wasteful to not
make use of these possibilities. European front runners on recycling could be an example to many
countries worldwide, as burning waste for energy is better than landfilling it (Finnveden,
Björklund, Reich, Eriksson, and Sörbom, 2007) and therefore should be chosen before landfilling.

Nijmegen
In Nijmegen, the system is well established. Households are entitled to separation bins to
collect organic waste and paper, which are emptied free of charge once every two weeks.
Residual waste is, depending on the neighbourhood, collected in plastic bags that households
have to buy or in underground dumpsters that charge you when you throw in a waste bag. Plastic

7

waste, cans and certain types of drink cartons (together called Plastic+) is collected weekly in free
plastic bags (personal communications).

Factors Influencing Waste Separation Behaviour
In the previous section, it became clear that the developing world sees many issues relating
to waste separation. These are summarised in the article by Agunwamba (1998) as being “the
absence of adequate policies, enabling legislation, and an environmentally stimulated and
enlightened public” (p. 849). These issues of course influence the separation behaviour in
developing countries, but since they are not relevant to this study, they are not included in the
following list.
The scientific literature database contains a lot of articles on factors that influence waste
separation behaviour in the developed countries. In the article by Robertson and Walkington
(2009) these factors have been divided into three categories: demographic, situational and
psychological. Because the factors mentioned in other articles all fit these categories, they were
used here as well to describe the current knowledge on this topic.

demographic factors
Age is commonly mentioned as a contributing factor to WSB. The general consensus is that
older people are more likely to recycle compared to younger people (Vining and Ebreo, 1990;
Derksen and Gartrell, 1993; Garces, Lafuente, Pedraja, and Rivera, 2002; Barr, Ford, and Gilg,
2003; Collins, O'Doherty, and Snell, 2006; Robertson and Walkington, 2009). In one case, the
researchers found that older people are more likely to recycle refundables whereas younger
people were more likely to recycle newspapers and hazardous waste (Bartelings and Sterner,
1999). They explain this is due to “differences in economy, information and lifestyle” (p. 488).
Another often mentioned factor is gender. Ekere et al (2009) and Owusu et al (2013) both
describe that women are more likely to separate their waste than men. Both authors are from
Africa and have studied the WSB of African communities. In contrast, studies from the developed
world show that gender is not a relevant factor determining WSB (Hopper and Nielsen, 1991;
Oskamp et al, 1991; Garces et al, 2002; Robertson and Walkington, 2009).
The last demographic factor mentioned frequently in the literature is income (Dunlap,
1975; Robertson and Walkington, 2009; Gellynck et al, 2011). The consensus is that waste
generation increases along with available money. This is true both at the level of countries, when
GDP rises, and that of households, when income rises (Gellynck et al, 2011).

situational factors
In many studies, time and effort needed for separation activities are found to be important
factors (Vining and Ebreo, 1990; Oskamp et al, 1991; Perrin and Barton, 2001; Garces et al, 2002;
Barr et al, 2003; Collins et al, 2006; Ekere et al, 2009; Robertson and Walkington, 2009; Bernstad,
2014). The more time or effort is needed for separation, the more people perceive it as a
constraint and the less likely they are to separate their waste. Perrin and Barton (2001), who
name this “inconvenience/no time”, write that it is the single most important factor inhibiting
WSB. Both Robertson and Walkington (2009) and Bernstad (2014) describe how participation
rates can be very low, even amongst people with high environmental awareness, when facilities
are not easily accessible.
8

In line with this, Bartelings and Sterner (1999) describe that the perceived difficulty of
recycling different materials significantly affects the amount of waste separated. What exactly
they count as factors determining the difficulty is not explained in their article, except the one
time they mention the distance to recycling facilities as an example.

psychological factors
Peer influence was tested in the study by Ekere et al (2009). It was found to have a highly
significant influence on behaviour, with a huge impact of 79% for chances of performing WSB.
Therefore, they recommend encouraging waste separation by increasing social influence and
pressure.
Robertson and Walkington (2009) call this the normative influence and they have found a
“significant causal relationship between normative influence and claimed amount of waste
recycled” (p. 290). They write that it has been known for a while that social norms are very
important in determining WSB and mention articles where that conclusion was drawn. However,
they claim to be the first ones to identify parental influence as more important compared to peer
influence (housemates or friends) in WSB of students.
In the article by Widegren (1998), the influence of so-called “personal norm” on proenvironmental behaviour was found to be very high. They measured this personal norm through a
questionnaire, by assessing the guilt people felt when harming the environment. This guilt was
both present in people through intrinsic values and through social values: “[embarrassment] at
the thought of what impression of you others would get” (p. 84).
Membership of an environmental organization was found to be a significant factor in the
study by Ekere et al (2009). They found that membership, and thus an interest in nature,
increased the chances of a household reusing their crop waste by 24%. They named the most
important reason as having the possibility to discuss issues with fellow members and exchange
ideas. They also found environmental concern to be an important factor, in the same study.
People with a higher concern were 16% more likely to separate their waste (Ekere et al, 2009).
Perrin and Barton (2001) write that “households recycle primarily for environmental reasons” (p.
61).
Providing residents with information and education is identified as an important factor in
many articles (Perrin and Barton, 2001; Vicente and Reis, 2008; Bernstad, 2014). Perrin and
Barton recorded an increase from 9% to 93% participation in recycling schemes, after giving
residents feedback on their recycling behaviour. But then again, Bernstad (2014) discusses
literature on this topic and writes that some sources claim that the true effects are largely
unknown, due to the fact that the long-term sustainability of behaviour is not well-documented.

Conceptual Framework
From the previous section, listing and describing possible factors that influence WSB, I
chose two to investigate in this research. These are accessibility of separation facilities and
normative parental influence. Both of these factors have already been found to have a significant
relationship with WSB.
As a third variable, I chose to use housing type. Articles describing a distinction between
different types of housing, similar to what I want to research, proved hard to find. Most articles
focus on households living in a certain area or neighbourhood, where houses or apartments are
9

very alike. Because in this research the focus is not on an area of the city, but on an age group
(students), the distinction between different sorts of housing might prove very useful. Robertson
and Walkington (2009) have included information on the students’ living situations in their
dataset, but they used it to look at the differences between students living in shared housing and
students living with their parents or partner. The division between different types of housing that
are all part of shared housing, does not yet exist to my knowledge.
This contributes to the decision to choose accessibility of separation facilities as one of the
two important variables for the logistic regression analysis. As all respondents are students, with
comparable incomes, expenses and lifestyles, where they happen to live should not make a
difference in their behaviour. If a significant influence of housing type on WSB is found, it is most
likely due to differences in facilities and/or collection schemes.
Parental influence was chosen as the other variable for logistic regression, because
normative influence is often found to be very important. Students are a group of people who have
just left the structure of their parents’ house and starting a life, and habits, of their own.
Therefore, it is interesting to see where they picked up the values that they have. Also, the fact
that Robertson and Walkington (2009) write they are the first ones to find that parental influence
is more important than peer influence, is a good incentive to also research this connection.
The assumption that these three variables will significantly influence WSB, and that housing
type and accessibility of facilities are related, leads to the following conceptual framework:

Figure 4: Conceptual framework for this research, showing the expected relationships between the chosen variables.
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Methodology
Type of Data
For this research it was best to mainly gather quantitative data, as this allows for a large
number of respondents and thus the possibility to draw general conclusions from the data.
Chances are that waste separation behaviour is comparable between different cities that house a
high percentage of students, so drawing general conclusions that might help other cities as well is
useful. Also, open questions are useful for gathering explanations or extra information that
students want to share. The final dataset will include both quantitative and qualitative data.
There is no time factor involved in this research. It would also be interesting to research
how behaviour changes over time, especially in combination with giving students
recommendations like was described an effective tool in Chapter 2, but within the timeframe of
this course, that is not possible. Thus, the collected data will be cross-sectional (Field, 2009;
Robertson and Walkington, 2009).

Survey
To obtain the required data I asked students living in Nijmegen to fill out a questionnaire.
The survey was created by myself, using table 1 to make sure all of the important topics were
covered. I used Qualtrics software, as the Radboud University has a license for this and thus all
features of the software were available to me. More questions were added during the process of
creating the questionnaire, so many questions that ended up in the survey are not displayed in
table 1. The full list of questions can be found in Appendix 2.
Table 1
Table containing the variables that are used in this research, the indicators that are relevant, the corresponding
questions used in the survey and the measurement scale of the answers.
Variables

Indicators

Question

Measurement scale

Dependent
WSB of students
in Nijmegen

Willingness to
separate waste

Do you separate waste on a daily
basis?

Nominal (yes/no)

Independent
Housing type

Housing type

What type of housing do you live
in?

Nominal (SSH&/ private sector)

Independent
Accessibility of
facilities

Quality of
facilities

Do you have good waste
separation facilities at home or
close to your home?

Nominal (good/not good)

Distance to
facilities

What is the estimated distance to
these facilities?

Ordinal (<10m, 10-30m, 30-50m, >50m)

Easiness to reach
facilities

This is...

Ordinal (close enough, an acceptable
distance, too far away)

Attitude of
parents

What is your parents’ attitude
towards waste separation?

Ordinal (they separate everything, they
separate most types of waste, they don’t
separate)

Independent
Habits developed
at home

11

Parental
influence

Is your separation behaviour
influenced by theirs?

Ordinal (yes definitely, it’s partially
influenced by them, no I do it my own
way)

The survey consisted of six different so-called “blocks” of questions. A block contained
questions about the same topic and the function “display logic” was used to make sure follow-up
questions were only displayed to the respondents if they answered the previous question in a
certain way. For example, a respondent answering they have access to good separation facilities,
should not be asked why they are not satisfied.
Only students living in Nijmegen and by themselves were of interest, so a question about
their housing situation was added right at the beginning of the survey, in the block containing
“General Questions”. When a respondent answered either “I don’t live in Nijmegen” or “I don’t
live on my own”, the display logic function sent them straight to the final page of the survey,
thanking them for their help. Only respondents answering “Room/studio in the private sector” or
“Room/studio provided by SSH&” were able to see and answer the following questions.
Other questions in the first block, that served as basic background information of my
respondents, were for example “What is your age?” and “What is the name of the study program
you are currently enrolled in?”. These were used to check that the sample was random. This was
especially important for the study program. I know many people who study Biology,
Environmental Science or a similar subject. Only asking these people to fill in my survey would
result in a skewed representation of the actual student population. Therefore, I tried reaching
students from as many different faculties and study programs as possible. Also important to know
was the respondents’ opinion on their own interest in nature preservation, so this was the final
question incorporated in the first block.
The second block was meant to map students’ waste separation behaviour. I asked them
whether they separate all of their household waste, only certain types of waste or nothing at all.
For all possible answers, I created follow-up questions to find out why they separate or not.
Questions in the third block focused on the facilities that students have access to. I asked
them to give a value judgment of the facilities they use. Again, I used display logic to determine
the questions that followed the initial question. If people answered that they were not happy with
the facilities, I asked for suggestions for improvements. These suggestions will not be directly
used in this research, but they can prove to be useful to DAR. Two more questions in this block
were about the estimated actual distance to the separation facilities and whether they perceived
the distance as acceptable or not, as I was interested in the perceived difficulties surrounding
waste separation behaviour.
The fourth block contained questions about the waste separation attitude of the
respondents’ parents. These questions were trivial to assess the influence of parents’ behaviour
on their children. To add the students’ opinions on this, I also added a question asking whether
they think they follow their parents’ example. Follow-up questions were once again added to ask
why they think they were (not) influenced by their parents.
I used the fifth block of questions to find out what the students would do in a certain
situation and to judge how seriously they take waste separation. I asked what they would do if
they see a roommate dispose of something in the wrong bin and what they do with an item that’s
more difficult to place in the right category. I also wanted to know whether they were aware of
the fact that in Nijmegen, you can request a recycling container from DAR.
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The sixth and final block was added to further investigate the students’ opinions on
whether separating waste is useful. For example, the statement “Separating my waste makes a
difference.” was added to find out more about the motivations to separate. Also, the statement
“If there were more types of waste I could separate, I would do it.” was used, to see whether
students are already separating as much as they are prepared to do, or whether they would do
more if the option was provided.

Data Gathering
The actual gathering of respondents was completed in three weeks. Study associations
were not prepared to help spread the survey link, so all respondents were gathered by using my
circle of friends and acquaintances or by asking students that were present at the university. This
resulted in a high diversity in study backgrounds and age, showing the sample was random
enough.
It would have been nice if the university had a service for this. I searched and asked around,
but no one could tell me if it exists. It took me a lot of time to find enough respondents, which
could have been used in a more productive manner.

Analysis
choosing and understanding the method of analysis
As the goals of this research are (a) to compare WSB of students between two living
situations and (b) to find out whether accessibility of facilities and parental influence determine
WSB, the dependent variable is “Do you separate waste on a daily basis?”. This question had
three possible answers, so a statistical model that can cope with a categorical dependent variable
was needed. The most obvious choice in this situation is a logistic regression. Considering the fact
that only 15 people answered they don’t separate anything and that I am predominantly
interested in students who do separate, the “no” category of the dependent variable was
removed before analysis. This left two possible outcomes, so a binary logistic regression was
chosen (Field, 2009).
This method creates different models that fit the data, based on the measurements, and
then uses these models to predict the chances of having the measured outcomes (Field, 2009).
The one that predicts this most accurately, is the best model. Important to note is that binary
logistic regression uses chances instead of true values. These chances are converted first to odds
and then to log odds to get to a linear model, but since these are difficult to interpret they are
transformed back into probabilities (Beckers, 2017). The values then represent a prediction of
group membership.
A dataset needs to meet certain criteria to be suited for binary logistic regression. These are
phrased in the following assumptions (Field, 2009; Beckers, 2017):
The model should have enough observations. Estimates of the number of observations vary
between sources. Some say that ten observations per independent variable is enough (Schwab,
2002), while others say twenty or thirty (van der Ploeg, Austin and Steyerberg, 2014). In his book,
Andy Field (2013) writes that these numbers are rules-of-thumb and shows graphs of sample sizes
as proposed by Cohen’s work from 1988. According to this information, assuming a power of 80%
and at least a medium effect between my variables, with up to six independent variables, a
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sample size of about 100 is good. Since I have 97 respondents in the SSH& category and 133 in the
private sector category, this assumption is met.
The observations should be independent. The main body of my dataset consists of students
who happened to be at the university when I was as well. So, these are fully independent. There is
a chance that my friends, whom I asked first, asked their roommates to fill in my survey. This
would make these observations less independent, as facilities are the same for a house, which
roommates share. On the other hand, I know from personal experience that the fact that one
roommate separates waste (me) could not influence the other two to do the same, even though
the facilities were good.
The dependent variable should have mutually exclusive and exhaustive categories. Since I
designed the question that serves as the dependent variable as having the three options “yes”,
“partially” and “no”, they are exhaustive. These options cover the range I am interested in. They
are also exclusive, since it is not possible to answer both “yes” and “no”.
The dependent variable should be nominal and the independent variables should be
continuous or dummies. The dependent variable is indeed nominal. The original survey question
had answers on an ordinal scale, but since the respondents who do not separate any waste were
removed from the analysis, there’s no longer a clear ordering. The independent variables are all
categorical (ordinal or nominal) as well, and therefore dummies were created for the variables
with more than two possible answers.
The independent variables should not be related (multicollinearity). This can be checked by
making a correlation table using SPSS (Beckers, 2017). This table can be found in Appendix 3. The
values show that the three chosen independent variables are not related.
There should not be any outliers/residuals should be normally distributed. Since the survey
questions in this research did not allow for continuous answers, outliers and residuals are not
possible. All questions that directly relate to an independent variable were multiple choice.
All cells in the model should have values, thus for each combination of options in the
variables there should be data. This can be checked in SPSS using a contingency table (Analyze →
Descriptive Statistics → Crosstabs) (Field, 2009). Since there are quite a few independent variables
in this analysis, these tables are in Appendix 4. From these tables it is clear that all cells contain
enough observations to run the binary logistic regression. The only exception is “Interest in nature
preservation - Far below average”. There are only two respondents who chose this answer and
they are both non-separators. The students who do not separate are not included in the logistic
regression, so these values should not interfere with the analysis. The “Far below average”
category was also not included while creating dummies.

practical steps
After importing the data from 259 respondents to SPSS, 29 responses were removed
because of missing data. This included both people who skipped important questions, which was
possible because I didn’t know I needed to turn on the option to force answers from the
beginning, and students who do not live in Nijmegen or by themselves. I was left with 230
complete (enough) responses, of which 97 were in the SSH& category.
Then I removed the variables that were not used in the statistical analysis. These included
all forms of text input and all basic questions that I used mainly to check the randomness of my
sample. The variables that were important to me were “Do you separate waste on a daily basis”,
“Interest in nature preservation”, “Shared kitchen area”, “Facilities”, “Actual distance to
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facilities”, “Perceived distance to facilities”, “Parents’ attitude towards WS” and “Influence of
parents' WS behaviour”.
Next, dummies were created for the variables containing more than two possible answers.
For the variable “Interest in nature preservation” I chose “Average” as the reference category, so
three dummies were needed to compare to “Average”. The variable “Shared kitchen area” was
split into four dummy variables, with “No” as the reference category. For “Actual distance to
facilities” I made three dummies, with “<10m” as a reference and for “Perceived distance to
facilities” I made two, with “close enough” as the reference category. Finally, I created two
dummies for “Parents’ attitude towards WS”, with “They don’t separate” as a reference and for
“Influence of parents' WS behaviour” I also made two dummies, with “Not influenced” as a
reference. It was only after creating these dummy variables that I realised that I only needed
them for the significant factors.
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Results and Discussion
What Is the WS Intention Among Students?
First of all, I was interested to see what percentage of students says they separate their
waste. For this, the fifteen students who don’t separate were also included. The frequencies and
percentages are shown in table 2. There are about the same percentages of students separating
everything and separating only partially.
Table 2
Frequencies and percentages of WSB. System missing are students who do not separate.

This table also shows that 93.5% of students separate at least some waste, which is a higher
number than was anticipated beforehand. It is in line with the study by Robertson and Walkington
(2009), who, although not reporting the actual percentage, write that most of the students they
questioned have a positive attitude towards recycling.
Next, the percentages were calculated for both types of housing. A chi-square test was
used to check whether the differences are significant, which they are (.001). The SPSS output for
the chi-square test can be found in Appendix 5 and the calculated percentages are shown in table
3. It is clear from this table that there are differences between the two groups. The largest
percentage of students who live in SSH& buildings, separate only partially (60.8%). In the private
sector, the largest group says they separate everything (53.4%). This difference was already
expected, because in an open question in the survey fourteen SSH& tenants described that they
are unable to separate food waste and that they would really like the option to do so. In contrast,
the answers of students living in the private sector are much more random, ranging from having a
place to recycle oil to making the DAR residual waste bags cheaper. Providing this written answer
was optional, so not all respondents did.
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Table 3
Frequencies and percentages of WSB, divided over the two housing types. System missing are students who do not
separate.

The fact that SSH& students reply collectively that they would prefer having the ability to
separately collect their food waste, clearly indicates that improvements could be made. These
students are willing to do more than they are currently capable of, which leads to frustration in
some cases: “At home I do it, not here in Nijmegen since the facilities suck here”.
Another consequence of this lack in the facilities, is that possibly these students avoid
creating food waste. So instead of buying fresh vegetables when cooking something, for these
students it might be a better option to buy pre-cut vegetables in a plastic bag. This has the
advantage for them that it will not start smelling bad, as food waste put in a residual waste bag
can do. The obvious disadvantage is that it might lead to an increase in plastic consumption. This
would have been a very interesting question to put in the survey, but as it was an unknown issue
beforehand, this was not possible.
Again, these results are in line with the article by Robertson and Walkington (2009). They
also found that provision of a recycling box effectively increases the recycling behaviour of
students. As they have not tested different types of shared housing, they conclude that students
living in halls of residence and shared student houses recycle less compared to students living in
privately owned or rented houses in the suburbs.
In the sixth block of the survey was a statement asking whether students would separate
more types of waste if it was possible. The answers were on a 5-point Likert scale, from strongly
agree to strongly disagree. The frequencies and percentages of the entire group are shown in
table 4. More than half (56.1%) of all respondents indicate that they would be willing to separate
more types of waste if this was possible.
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Table 4
Frequencies and percentages of intention to separate more types of waste. System missing are students who did not
answer the final questions of the survey.

The willingness to increase separation was also counted and calculated for the two
separate housing categories. These values are shown in table 5. It is interesting to see that the
percentages are not that different between the groups, even though SSH& residents are less likely
to separate everything compared to private sector tenants, as mentioned before. This could imply
that there is a general idea that separating more different types of waste would be beneficial, not
just for food waste. This coherence is confirmed by the chi-square test comparing these two
variables, which gives a significance value of 0.860. The SPSS output for this test is also in
Appendix 5.
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Table 5
Frequencies and percentages of intention to separate more types of waste, divided over the two housing types. System
missing are students who did not answer the final questions of the survey.

What Are Motives For WSB?
All respondents who either answered that they separate everything or that they partially
separate their waste, saw a question asking them why they do. The possible answers were
“Environmental concern”, “It’s cheaper, because disposing of paper/plastic/food waste is free”,
“I’m used to separating, I don’t think about it” and “Other”. Respondents were allowed to choose
multiple answers. The counted values and percentages are in table 6, which is based on SPSS
output that can be found in Appendix 6. Remember that 15 people answered they don’t separate
anything, so they didn’t answer this question.
Table 6
Reasons that students have for separating their waste. Output is divided by the amount of waste students separate.
Do you separate?

Environmental concern

Separating is cheaper

I’m used to separating

Other

Total

Yes, everything

75 (43.3%)

35 (20.2%)

59 (34.1%)

4 (2.3%)

173

Yes, partially

87 (44.6%)

44 (22.6%)

63 (32.3%)

1 (0.5%)

195

It is interesting to see that for both intensities of separation the percentages are very much
alike. In both groups, “Environmental concern” is chosen most often. Only half as important, in
both groups, is the fact that separating is cheaper. For one third of students, separating their
waste seems to be habitual.
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Environmental concern is mentioned in many articles as an influencing factor, as it does in
the article by Perrin and Barton (2001). They conclude from their research that it is the single
most important factor for someone deciding to separate their waste. The answers this question
generated are in line with their statement.
I was also interested to see whether these motives differ between the two housing types.
They should not, since a student should already have intrinsic values and habits before they try
finding a room, and where they happen to find one is often based on chance. The calculated
values are in table 7 and the original SPSS tables the data comes from are in Appendix 6.
Table 7
Reasons that students have for separating their waste. Output is divided by the amount of waste students separate and
by housing type.
Do you
separate?

Housing type

Environmental
concern

Separating is
cheaper

I’m used to
separating

Other

Total

Yes,
everything

SSH&

26 (52%)

5 (10%)

19 (38%)

0 (0%)

50

Private

49 (39.8%)

30 (24.4%)

40 (32.5%)

4 (3.3%)

123

SSH&

51 (47.7%)

16 (14.9%)

39 (36.4%)

1 (0.9%)

107

Private

36 (40.9%)

28 (31.8%)

24 (27.3%)

0 (0%)

88

Yes,
partially

The only motive that would logically differ between the two housing types is whether
separating is cheaper. SSH& provides its tenants with the option to dispose of all types of waste
for free in many of its buildings. There are for example underground dumpsters that tenants can
use, or in some buildings SSH& distributes the residual waste bags that households have to buy
freely amongst the students living in those buildings (personal communications). The data in table
7 confirms this, as twice as many private sector tenants separate because it’s cheaper.
Not many students chose “Other”. The respondents who did, had the option to write what
(one of) their motivation(s) was. Two people from the “Yes, everything” group answered
interestingly. One of them said: “It’s the only way not to have overfilled trash cans”, and the other
said: “My housemates force me to do it”. Both imply that, even though their behaviour is
desirable, it is influenced by something else than their own interest.
The one respondent in the “Yes, partially” group answering “Other”, wrote: “Because I
learned it from my parents”. This is nice to know, as this question was earlier in the survey than
the question about parental influence, so this respondent answered without being influenced by
that question.

Which Factors Significantly Influence WSB Of Students and to
What Extent?
To find out which independent variables significantly influence the dependent variable and
by how much, a binomial logistic regression was run. I used more variables in my analysis than I
had planned in the beginning, as they emerged from my survey and I thought it was interesting to
see their effect. These are “Interest in nature preservation” and “Shared kitchen area”.
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The first step was to add all variables to the analysis, each in its own block, to see which
have a significant effect. The significance of adding one specific independent variable to the
model can be found in the table “Omnibus Tests of Model Coefficients” in the corresponding
block in the SPSS output. These tables are in Appendix 7, as there are eight of them, together with
some text explaining how to read them. These significance values are listed in table 8.
Table 8
Significance values of the chosen independent variables. The ones marked with an asterisk (*) are significant.
Var.

Housing
type

Interest in
nature

Shared
kitchen

Facilities

Actual
distance

Perceived
distance

Parents’
WSB

Parents’
influence

Sig.

0.000*

0.009*

0.958

0.000*

0.872

0.979

0.309

0.349

Since in logistic regression the H0 (null hypothesis) is that the added variable does not
change the outcome of the dependent variable, a significant value means that the H0 is rejected
and thus that the variable does actually affect the outcome. It is clear from the table that this is
true for only three of the tested independent variables. As expected, “housing type” is one of
them. This again confirms that the percentages of students showing full or partial separation
behaviour, listed in the paragraph “What is the WS intention among students?”, can indeed be
interpreted in that way.
“Interest in nature preservation” is one of the variables that was added later, because the
question was added to the survey and that eventually spiked my interest to see its influence. It
seems logical that an interest in the environment and nature significantly influences the way in
which people interact with and think about the world around them. That this would lead to an
increase in proper waste management makes sense, as was also clear from the article by Perrin
and Barton (2001).
The third and final variable influencing WSB is “facilities”. As described before, this is one
variable I expected to have an impact, based on the literature. This variable was transformed into
a dummy variable, with either “yes” or “no” as a possible answer. Respondents had the possibility
to write why they were (not) satisfied, and although the majority of replies names the absence of
a method for separating food waste a nuisance, many other irritations are identified. One of them
is that the underground containers are too small / too full / not emptied enough. Another
example is that students often struggle to get rid of their glass waste. These are all good reasons
to only separate partially and it could very well be that solving these issues would bring about a
better separation attitude in these students.
To find out the extent to which these three variables influence WSB, the binary logistic
regression was run again, this time containing only these three independent variables. They were
all added in the same block, as the trivial question is now how the probabilities of group
membership change along with the variables. Housing type was added as one of the three, as the
multicollinearity test I ran in SPSS clearly indicated that they were not too much alike.
The first two tables of interest are the “Classification tables”. These show the difference in
correctly predicted outcomes between the empty model (Block 0) and the model including the
independent variables (Block 1). In this case, the empty model correctly predicts 51.9% of
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outcomes and the full model increases the prediction power to 67.5%. Both these tables are
included in Appendix 8.
Next, the last table in the SPSS output is inspected. This is the most important table,
containing the values for the effect sizes. The values of B and Exp(B) generated by SPSS are copied
into table 9, together with the calculated values for probability. The original table is in Appendix 8,
along with an explanation of how to read it. Also, the formula for calculating probabilities from
odds ratios can be found there.
For the dependent variable, partial separation is the reference category. This means that an
‘increase’ in any independent variable will increase the chances of someone separating all their
waste.
Table 9
Results of binary logistic regression with only significant dummy variables, showing the changes in B, odds ratio and
probability. The column “0=” indicates what SPSS used as a reference category.
Variable

0=

1=

B

odds

probability

Housing type

SSH&

Private sector

1.296

3.654

0.785

Interest in nature preservation

Average

Below average

Not significant

Average

Somewhat above average

0.973

2.645

0.726

Average

Far above average

1.035

2.815

0.738

No

Yes

1.167

3.212

0.763

Facilities

It is very striking from this table that all effect sizes in percentages are very much alike. All
of them predict that students are about three-quarters more likely to separate everything. The
fact that this is true for “housing type” and “facilities” is not strange, as I still expect that they are
linked, but I do not know whether or not it is a coincidence that the others are also in the same
range.
Nonetheless, the fact that students with good facilities are 76.3% more likely to separate
everything is very interesting. It was expected, and it is supported by the literature, but to see this
large of an effect is nice. It does also imply that regions where separation rates are low could
absolutely benefit from improved facilities.
There were only a few people who answered that their interest in nature preservation is
below average. Six students answered that their interest is either “Far below average” or
“Somewhat below average”. It is therefore no wonder that SPSS could not thoroughly calculate
the effect this has on WSB.
Fortunately, most students do care about nature and it is clear from table 9 that being
more than averagely interested also increases the chances of someone separating everything by
almost three quarters. This is in line with all the articles I discussed in the Theoretical Review
chapter, that also found strong connections between these variables.
There is one side note to this result though, as someone pointed out to me. This question
was probably very open to the respondent’s interpretation. When asking them whether they see
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themselves as above or below averagely interested, it is very subject to opinion what that average
is. Maybe some students compared themselves to people who care a lot and do much more than
just separating their waste, while others might have compared themselves to people who hardly
think about environmental problems and do nothing at all to contribute. Next time, I would add
an example of what I think is average, and then ask respondents to compare themselves with that
fictitious person.

Some Thoughts on The Non-Significant Factors
influence of parents
The fact that university students are not that much influenced by their parents and are able
to come up with their own ideas and habits is not necessarily a bad thing. Maybe this factor would
have been more significant when asking students from MBO schools, which is at the opposite end
of the education spectrum in the Netherlands.
This finding is not in correspondence with the literature though. For example, in the article
by Widegren (1998) about the social norms, they describe that the intrinsic, personal values are
important determinants of separation behaviour. But these values don’t just appear, it would
seem logical that especially the intrinsic values are influenced by parental values. Growing up, you
develop these values according to the behaviour you see around you. So, these findings are the
opposite of what was expected.
It could be that the questioning on this topic was not right. For example, there was only one
question about the direct influence and one on the student’s opinion of that influence. It would of
course have been better to include more questions determining the true influence of this factor
(Robertson and Walkington, 2009).

perceived difficulties
“Perceived difficulties” is often mentioned as a very significant factor, like I described in the
Theoretical Review. It has been proven to have an impact on behaviour, so the non-significant
relationship in this study might mean that also this question was not asked properly.
First of all, the fact that “facilities” does generate a significant value and both questions
about distances do not, might mean that something else about the facilities is more important. It
would seem logical that whether facilities are appreciated is not only dependent on the distance,
but also on how clean they are or how often they can be used.
Second, the question about the facilities might have been too vague. In the survey question
were examples of facilities, but it is still a very general term. It would have been better to ask
about satisfaction regarding for example in-house bins, outdoor bins, underground containers,
collection services and collection schemes all separately. These could still have been grouped as
facilities in the analysis, but then the questions would have had less room for interpretation.
The reason that distances were chosen to determine students’ satisfaction with their
facilities is that Bartelings and Sterner (1999) described that it was one of the factors they found
to be important. They did find a significant effect by using distance, but it was unclear from their
article whether they also used other indicators.
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General Discussion Points
In the beginning of this research project, the survey was the biggest challenge. I tried asking
authors of some of the articles I read for their surveys, so that I could reuse their questions, but I
got no replies. This is a shame, because by not using the same questions on a new group of
people, results are less comparable. But after completing the analysis I have only run into one
question I wish I had added, so overall I am pleased with the content. The phrasing of some of the
questions could have been a lot better though, to leave less room for interpretation on the
respondents’ side. Also, it might have been better to use a Likert-scale with more questions.
The next big challenge was finding respondents. As mentioned before, I really wish
Radboud University would have had a platform to aid with this search. It took a lot of time, I’ve
spent days walking around campus, trying to find people who not only said they would help me,
but also actually filled out my survey. About two-thirds of people I asked turned out to do this, so
I asked about 100 people more than I ended up having respondents.
When I finally had enough, it turned out the number of respondents in the two housing
type groups were not at all equal. After deleting partial responses, I had a total of 97 valid
responses in the SSH& category and 133 in the private sector category. Although both categories
officially had enough data, it does mean that the calculations SPSS generated are more valid for
the private sector. These numbers are however representative for the distribution of students in
Nijmegen, as more of them live in private sector rooms than in SSH& buildings.
During the analysis process, SPSS had trouble calculating the influencing factors divided by
housing type. This is why in the end I chose to use all data for determining which factors influence
WSB. Although I think the differences would not have been large, as is also clear from the table
showing which motives respondents chose, it would have been nice to be able to confirm that.
But then again, the most important analysis using the two categories was whether there are
differences in actual behaviour, which I was still able to do.
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Conclusion
The first main research question was: “Does waste separation behaviour of students differ
among the two main types of housing?” After analysing the results, it is clear that differences in
WSB of students living in Nijmegen do exist. The most important difference is the types of waste
separated, as SSH& tenants are not able to separate organic waste and this is often mentioned as
a flaw. This question is answered by convincing data.
The first sub-question to this was: “What percentage of students separates their waste?” Of
the 230 students reached, 215 actively separate waste, which is 93,5%. Of the students living in
SSH& rooms, 91,8% separates waste and of those living in the private sector this is 94,7%. These
numbers are great, no matter what the reason behind the behaviour is. More than half also
claimed they would be willing to separate more types if waste if they could.
The second sub-question was: “Which factors are named the main incentives for waste
separation?” This question was used to have students directly indicate what they think are
reasons for their behaviour. Environmental concern was the strongest influence for students of
both intensities of separation, with about 40%. Habits were a bit less important, with about 30%
and the fact that separation is cheaper was only important for about 20% of all students. When
looking at the differences between the housing categories, the results were a bit similar. The big
difference was with the students answering that it’s cheaper and that made sense when I learned
that SSH& provides tenants with ways to dispose of residual waste for free as well. The
differences in the other categories might be explained by this shift.
The second main research question was: “Does the waste separation attitude of students
depend on the accessibility of nearby facilities and the example set by their parents?” This was
tested using a logistic regression analysis, of which the results were only partially as expected. At
the start I was sure I would find that the influence of accessibility to facilities and of the example
set by parents were significant. I didn’t though, as parental influence was not at all found to have
a significant relationship with WSB and facilities were only partially fit to explain variation. It
seems that distance is, in Nijmegen, not an important factor determining the quality and
accessibility of facilities.
On the bright side, I did find that environmental concern has a significant effect on WSB,
which was expected after the literature study, but I did not plan on using this variable in my
analysis. This is in line with the most often chosen motive for separation that I discussed in the
third paragraph though, so it seems that students are aware of why they behave in a certain way.
Another connection that can be made is between the people answering that habit is a
motive for separation and the result for parental influence in the logistic regression. The
percentage of people who separate out of habit is low, 20%, and parental influence was found to
not have a significant effect. These results are very alike and even though the effect of normative
influence is proven to be strong in many articles, it might be that it is actually not true for my
group of respondents. Like I wrote before, this might be due to the fact that they are all university
students.
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Recommendations
Recommendations for further research
Since more than half of the students I questioned were prepared to engage in more WS, it
would be very useful to research what more types could be collected separately. This group of
young people is very flexible, their habits are not yet set in stone. Teaching and motivating them
to actively separate their waste could improve the chances of them keeping up this behavior
throughout life.
The results of the binary logistic regression revealed that “facilities” did influence WSB,
while the actual and perceived distances do not. Therefore, it could be useful to research which
characteristics of the facilities determine the user’s opinion. With those results, facilities could be
improved.

Recommendations for practice
The most important, and the most obvious, recommendation is that DAR and SSH& should
start collecting organic waste separately. It might be expensive or time-consuming to
accommodate, but since organic waste is very valuable and can be reused in many ways, it seems
it might pay for itself. What is also very striking, is that I concluded the subchapter about the
developing world with the idea that they should at least start separating organics. To find out
then that this is not even standard in my own city, is strange. Also, the report of EEA (2016)
mentioned that waste management companies in the Netherlands are obliged to separately
collect food waste, which would make this a violation.
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Appendix 1
In this appendix, the three eurostat maps with data concerning Recycling Rates, Landfill Rates and
GDP are added.
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Appendix 2
Waste separation behaviour of students in Nijmegen

Start of Block: Introduction
Hello and welcome to my survey! It’s great that you are here, your contribution is very valuable to me.
My name is Sanne and I am conducting research among students in Nijmegen for my Bachelor thesis. My interest is
household waste in all forms and types, and the interactions of people with their waste items. Therefore, the results of
this survey are supposed to tell me how students separate their waste and why they do.
Please note: This survey is 100% anonymous. I am not interested in individual opinions, I am interested in patterns.
So please answer truthfully, no one will blame you for your answers, even if it sometimes seems like one answer is
favourable.
I am in contact with DAR, the waste management company for Nijmegen, and they are interested in my results. So,
if you answer truthfully and if you give some suggestions when possible, it may result in improvements in your
situation.
End of Block: Introduction
Start of Block: General Questions
First, these are some general questions.
What is your age?
________________________________________________________________
Are you a Bachelor, Premaster or Master student?

o
o
o

Bachelor (1)

Premaster (2)

Master (3)

What is the name of the study program you are currently enrolled in?
________________________________________________________________
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What would you score your interest in nature preservation?

o
o
o
o
o

Far below average (1)

Somewhat below average (2)

Average (3)

Somewhat above average (4)

Far above average (5)

What type of housing do you live in?

o
o
o
o

Room/studio provided by SSH& (1)

Room/studio in the private sector (2)

I don't live on my own (3)

I don't live in Nijmegen (4)

Skip To: End of Survey If What type of housing do you live in? = I don't live on my own
Skip To: End of Survey If What type of housing do you live in? = I don't live in Nijmegen
Do you share the kitchen/living room area?

o
o
o
o
o

Yes, with more than 5 roommates (1)

Yes, with 3-5 roommates (2)

Yes, with 2 roommates (3)

Yes, with 1 roommate (4)

No (5)

End of Block: General Questions
Start of Block: Block 1
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The following questions are specific to my topic.
Do you separate waste on a daily basis?

o
o
o

Yes, I separate everything (paper, plastic, glass, food waste, other) (1)

Yes, but not everything (2)

No (3)

Display This Question:
If The following questions are specific to my topic. Do you separate waste on a daily basis? = Yes, I separate
everything (paper, plastic, glass, food waste, other)
Which of the following motives do you have for separating your waste? (multiple answers are possible)

▢
▢
▢
▢

Environmental concern (1)

It’s cheaper, because disposing of paper/plastic/food waste is free (2)

I’m used to separating, I don’t think about it (3)

Other: (4) ________________________________________________

Display This Question:
If The following questions are specific to my topic. Do you separate waste on a daily basis? = Yes, but not
everything
I don't separate everything because..

o
o
o

..it's not possible for me (1)

..it's easier to just separate a few things (2)

..I have another reason: (3) ________________________________________________
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Display This Question:
If The following questions are specific to my topic. Do you separate waste on a daily basis? = Yes, but not
everything
Which of the following motives do you have for separating what you do? (multiple answers are possible)

▢
▢
▢
▢

Environmental concern (1)

It’s cheaper, because disposing of paper/plastic/food waste is free (2)

I’m used to separating, I don’t think about it (3)

Other: (4) ________________________________________________

Display This Question:
If The following questions are specific to my topic. Do you separate waste on a daily basis? = No
Why not? (multiple answers are possible)

▢
▢
▢
▢

It’s too much effort, even though I have access to facilities (1)

I don’t have access to separation facilities (2)

I don’t know how to do this (3)

Other: (4) ________________________________________________

End of Block: Block 1
Start of Block: Block 2
Do you have good waste separation facilities at home or close to your home?
Please note: Facilities include, but are not limited to, recycling bins that are collected at your house or underground
dumpsters that you can throw your trash bags into.

o
o
o
o

Yes, they are good (1)

They exist, but are not that good (2)

They are not close enough to my home (3)

I don’t know (4)
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Display This Question:
If Do you have good waste separation facilities at home or close to your home? Please note: Faciliti... = Yes, they
are good
Would you change anything about these facilities if you could?

o
o

Yes: (1) ________________________________________________

No (2)

Display This Question:
If Do you have good waste separation facilities at home or close to your home? Please note: Faciliti... = They exist,
but are not that good
Why are you not satisfied with the facilities you have access to?
________________________________________________________________
Display This Question:
If Do you have good waste separation facilities at home or close to your home? Please note: Faciliti... != I don’t
know
What is the estimated distance to these facilities?

o
o
o
o

< 10 meters (1)

10 - 30 meters (2)

30 - 50 meters (3)

> 50 meters (4)

Display This Question:
If Do you have good waste separation facilities at home or close to your home? Please note: Faciliti... != I don’t
know
This is ...

o
o
o

close enough (1)

an acceptable distance (2)

too far away (3)

End of Block: Block 2
Start of Block: Block 3
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What is your parents’ attitude towards waste separation?

o
o
o

They separate everything (1)

They separate most types of waste (2)

They don’t separate (3)

Do you follow their lead? In other words, is your separation behaviour influenced by theirs?

o
o
o

Yes, definitely (1)

It is partially influenced by them (2)

No, I do it my own way (3)

Display This Question:
If Do you follow their lead? In other words, is your separtion behaviour influenced by theirs? = Yes, definitely
Why do you follow their lead?
________________________________________________________________
Display This Question:
If Do you follow their lead? In other words, is your separtion behaviour influenced by theirs? = It is partially
influenced by them
What do you do the same / what do you do differently? Why did you change this?
________________________________________________________________
Display This Question:
If Do you follow their lead? In other words, is your separtion behaviour influenced by theirs? = No, I do it my own
way
Why did you choose to do it your own way? What do you do differently?
________________________________________________________________
End of Block: Block 3
Start of Block: Some examples
In this section, I would like to find out about your behaviour in certain situations. Please remember that
everything is anonymous and that you can answer truthfully.
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If you see a roommate throw paper into the residual waste, what do you do?

o
o
o

Tell him/her to put it in the paper bin (1)

Put it with the paper myself (2)

Nothing (3)

If you have an item of waste that's more difficult to put in one of the categories, what do you do with it?
Example: a chips/crisps bag, which has one layer of plastic and one layer of aluminium.

o
o
o

I do what I think is best (1)

If I have doubts, I look up online how to dispose of this item (2)

If I don’t know, I just put it with the residual waste (3)

Q23 Did you know that in Nijmegen is it possible to apply for a waste bin, for example for paper, if your house doesn't
have one?

o
o
o
o

Yes, and I have done this before (1)

Yes, but I don't need one (2)

No, but I will do this in the near future (3)

No, but I don’t need it either (4)

End of Block: Some examples
Start of Block: Block 6
In this final section, I would like you to indicate your opinion on a few statements.
The more I see people around me separate their waste, the more I do it as well.

o
o
o
o
o

Strongly agree (1)

Agree (2)

Neither agree nor disagree (3)

Disagree (4)

Strongly disagree (5)
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Separating my waste makes a difference.

o
o
o
o
o

Strongly agree (1)

Agree (2)

Neither agree nor disagree (3)

Disagree (4)

Strongly disagree (5)

Separating my waste leads to lower disposal costs.

o
o
o
o
o

Strongly agree (1)

Agree (2)

Neither agree nor disagree (3)

Disagree (4)

Strongly disagree (5)

If there were more types of waste I could separate, I would do it.

o
o
o
o
o

Strongly agree (1)

Agree (2)

Neither agree nor disagree (3)

Disagree (4)

Strongly disagree (5)

End of Block: Block 6
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Appendix 3
Table showing there’s no multicollinearity between the chosen variables.
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Appendix 4
Contingency tables showing whether all cells contain enough data.
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Appendix 5
SPSS output belonging to Results and Discussion: What is the WS intention among students?
Tables showing the chi-square values of “housing type” * “do you separate?”:

Tables showing the chi-square values of “housing type” * “If there were more types of waste I
could separate, I would do it.”
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Appendix 6
SPSS output belonging to tables 6 and 7 in Results and Discussion: What are motives for WSB?
Table 6 is based on the following two tables:
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Table 7 is based on the following two tables:
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Appendix 7
Block 1

Block 1: an empty model is compared with a model including “housing type”. This variable very
significantly (p=0.000) increases the chances of students separating their waste. As this is now the
only independent variable in the model, the values are the same for all rows.
Block 2

Block 2: the existing model of Block 1 is compared to a model including both “housing type” and
“interest in nature preservation”. This adds 6.824 to the chi-square value, which is a significant
increase to the model (p=0.009).
Block 3

Block 3: the existing model, now with 2 independent variables, is compared to a model including
“shared kitchen area”. This only adds 0.003 to the chi-square and this is not at all a significant
change (p=0.958). So, whether students share a kitchen or not, does not influence their WSB.
Block 4
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Block 4: the existing model, with 3 independent variables, is compared to a model including
“facilities”. This adds about 14 points to the chi-square, which makes it a very significant effect
(p=0.000).
Block 5

Block 5: the existing model is compared to a model including “actual distance to facilities”. This
hardly adds any value to the chi-square, so it does not significantly change the model (p=0.872).
Block 6

Block 6: the existing model is compared to a model including “perceived distance to facilities”.
The perceived distance does also not significantly influence the model (p=0.979).
Block 7

Block 7: the existing model is compared to a model including “parents’ WSB”. This variable also
does not influence the WSB of students (p=0.309).
Block 8

Block 8: in the final model, the existing one is compared to a model including “influence of
parents’ attitude”. This variable does also not significantly change the model (p=0.349).
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Appendix 8
Classification table for the binary logistic regression using three variables, for Block 0:

Classification table for the binary logistic regression using three variables, for Block 1:

“Variables in the equation” table, showing the effect sizes:

The “B” column contains the log-odds values and “Exp(B)” shows the odds values. The odds can
be transformed back into probabilities by using the following formula:
Probability = odds / 1+odds

52

