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1.0 EXECUTIVE SUMMARY

In this paper, we outline and explore student behaviour and habits toward the four-bin
waste management system implemented at Dalhousie University. The purpose of the four-bin
waste management system is to better manage and mitigate the amount of solid waste produced
by Dalhousie and to also make the choice easier for students and faculty when throwing out their
waste. Making Dalhousie greener has always been an important goal while moving forward.
Increasing waste diversion from landfills will reduce environmental impacts and costs
(Reeder, M. 2015).

The four-bin waste management system is just one of many ways that Dalhousie has
committed to improving overall university standards and becoming a greener, more sustainable
work environment for everyone that calls Dalhousie their home. This new system will help
Dalhousie staff and students comply with the waste management policy and support the
university sustainability target of 70 per cent diversion from landfills by 2020 (Facilities
Management and the Office of Sustainability, 2017).

Our team of students conducted this study with the hope of finding trends in student
behaviour toward proper garbage disposal and waste diversion methods. When discussing
options for a project, we went over many different possibilities on where we could take this
research project, and collectively felt that this is an issue that affects everyone on campus. We
collected our observation and survey data in the student union building, in order to incorporate
people with different backgrounds. After performing a chi squared test we found that there is a
significant difference between people that did comply with the four bin system and people that
did not. Through our analysis we also found that the main reason for non compliance was people
not caring. Our research confirms that there is still work to be done in waste diversion and

disposal on campus.



2.0 INTRODUCTION
2.1 Background
2.1.1 Global Waste Management

Solid waste management (SWM) and post-consumer waste is a global issue as rising
population urbanisation of global landscapes is linked to waste generation (IPCC, 2007). It has
been predicted that the amount of waste produced on a global scale will rise to 2.2 billion tonnes
by 2015 (Hoornweg & Bhada-Tata, 2012). Proper waste management practices have become
integrated into sustainable development as outlined in ‘Goal 12’ the most recent publication of
Sustainable Development Goals by the United Nations (Goal 12: Sustainable Development
Knowledge Platform, 2017).

Not incorporating sufficient management practices into global communities can lead to a
variety of environmental, social, and economic consequences. In 2010, the Intergovernmental
Panel on Climate Change (IPCC) estimated that approximately <3% of greenhouse gas
emissions were sourced from the solid waste management sector which was mainly attributable
to methane (CH4) production in landfill sites (Hoornweg & Bhada-Tata, 2012). Further
environmental impacts of landfilling large volumes of waste include leachate production and
groundwater contamination in landfill areas El-Fadel, Findikakis & Leckie, 1997). Waste
accumulation in landfills can lead to health hazards. Health implications arise from burning of
waste and open landfills, which are forms of poor waste management used in communities
without proper management strategies in place (Hossain, Santhanam, Nik Norulaini & Omar,
2011). Not effectively managing waste results in a subsequent increases in expense rates through
use of mitigation technologies as opposed to developing waste management systems beforehand
(Hoornweg & Bhada-Tata, 2012).

Source separation of waste into multiple waste streams has been identified as a successful
method to improve the quality of waste for more effective recycling, and reducing contamination
between waste streams (UNEP, 2015). Segregating waste through bin separation systems can

divert waste from landfill and contribute to lessening the severity of associated landfill effects



(Solid Waste Management, 2018). The Halifax Regional Municipality (HRM), Canada has
produced By-law 600 which identifies bin standards and separation expectations. These apply to
Dalhousie University’s Waste Management System for waste separation (Dalhousie University

Office of Sustainability, 2015).

2.1.2 Waste Management at Dalhousie University

The solid waste management system at Dalhousie University is important in complying
with waste diversion expectations as outlined by the HRM and reducing the university’s
environmental impact. Facilities Management and the Office of Sustainability at Dalhousie
University have published waste bin standards for campus areas. This is part of Dalhousie’s
sustainability initiatives and goal in diverting 70% of waste produced on campus from landfill by
2020 (Facilities Management and the Office of Sustainability, 2017). In December of 2016,
Dalhousie fully replaced previous single stream waste disposal bins with multi-waste stream
systems in coordination with the implementation of Dalhousie’s Waste Bin Standards. Design
and placement standards were set for four-bin waste disposal systems across the university in
order to increase sustainability and meet landfill diversion targets (Facilities Management and

the Office of Sustainability, 2017).

2.2 Waste Management at Universities: Past Research

Research publications based on waste separation at higher educational facilities such as
university’s are limited, although they have been found to be one of the best ways to achieving
sustainability on campus (Smyth, Fredeen & Booth, 2010). While waste bin composition has
been studied in relation to bin contamination, source separation behaviour and compliance
through observation has not been to the same extent (Smyth, Fredeen & Booth, 2010).

In university environments, it has been found that attitudes surrounding waste management
initiatives and sustainability efforts are related to source separation. A study of universities in
Beijing found that almost of half of survey participants mixed their waste at the source instead of
separation into multiple waste streams. They found that qualities of those more likely to

participate in source separation were participants with increased environmental knowledge on



waste classification, and those with more awareness of campus waste management systems.
(Zhang, Liu, Wen & Chen, 2017). A large survey study conducted in New Zealand found that
positive attitudes were correlated with self-reported recycling rates (Kelly, Mason, Leiss &
Ganesh, 2006). This concurs with findings of another study done on the key determinants of
waste separation of university students, where attitude was a large factor in separation (Ayob &
Sheau-Ting, 2016).

Concerning management improvements, previous completed research indicates that
better signage, knowledge on classification of waste streams and awareness of campus waste
management initiatives can influence separation behaviour (Sheau-Ting, Sin-Yee & Weng-Wai,
2016; Zhang, Liu, Wen & Chen, 2017; Kelly, Mason, Leiss & Ganesh, 2006). Past studies on
waste management in universities provide valuable recommendations, but there is limited
information on actual compliance levels and reasoning through behaviour through direct
observation in combination with surveying.

At Dalhousie University, multiple studies have been done surrounding the four-bin waste
system for source separation. In 2011, levels of compliance to the bin system were studied in the
Killam Library through waste auditing. It was found that contamination existed in all bins in the
Killam Library, especially coffee cups and cans (Allan, Lamarque, Liu, Scotland & White,
2011). In 2012 a study was done on the effect of the implementation of the four bin waste
systems, and it was concluded that was diversion rates have increased with the new system
(Arany, Boivin, Halloran, Poltarowicz & Ricketts, 2012). These studies identified contamination
levels and areas for improvement in the system but not an explanation toward why contamination

was occurring in relation to compliance.

2.3 Research Question

This research project aims to study compliance rates at Dalhousie University, and
identify reasoning for not complying with the four-bin waste disposal system that has been
implemented over the last few years. Specifically, our research question is: how the four-bin
waste disposal system affects student compliance and behaviour on garbage disposal at

Dalhousie University in the Student Union Building.



2.4 Goals and Objectives

The primary goal of this research project is to develop an increased understanding of the
use of the four-bin waste system as a route to improving solid waste management at Dalhousie
University. By studying compliance levels to the four-bin waste system and reasoning for
non-compliance, we hope to identify areas for improvement of this system. This can contribute
in future implementation of university initiatives regarding waste management and diversion.

Through observation of use of the four-bin system in the Student Union Building and
surveying university members who did not use the bins correctly, the main objective of this
research project is to establish compliance levels to the system and determine reasoning for not
using the bin system correctly. Through this study, areas for improvement of the success of the
bin system can be identified such as potential lack of positive attitude, education on how to

properly use the bins and better signage as found in previous research.

2.5 Purpose

By conducting research on compliance to the four-bin waste system, we hope the
conclusions can be contributed to current available research on source separation in university
environments. This study can help address gaps in knowledge regarding reasoning for not using
the system correctly, as previous studies have not been done on this topic in combination with
compliance observations. This research can build on research already done at Dalhousie
University, because no previous studies have been completed on this topic at the Student Union
Building.

Conclusions and recommendation for improvement of proper waste disposal and
recycling on campus can be taken into consideration by Dalhousie in future construction of
four-bin system standards. Findings from this study can contribute to the development of
university environmental initiatives to increase waste classification education and improve

positive environmental behaviour in university populations. This can potentially help in reaching



Dalhousie’s sustainability goals and associated 70% waste diversion target by 2020 (Facilities

Management and the Office of Sustainability, 2017).

3.0 RESEARCH METHODS

For this project we sampled the Dalhousie staff and students in order to determine waste
bin compliance and reasons for not complying on the Dalhousie studley campus. Our sampling
frame was the Dalhousie staff and students. We decided to use the simple random sampling
method, allowing the population to have equal probability of being chosen. This would represent
the population of Dalhousie studley campus. For our sampling we decided that we would look at
compliance rates in the Dalhousie student union building, 6136 University Ave, Halifax, NS
B3H 4J2. We chose this building because there is a lot of foot traffic and people with a variety of
degree backgrounds. We decided that the best way to collect our data was through observations
and interviewing. We chose to observe people in order to gain more accurate data. Because
proper garbage disposal is something people know they should be doing they may be more
inclined to about what they are doing on a survey. We chose to interview people with a
structured questionnaire because it would also allow participants to voice their opinions if they

chose to to do so (Palys and and Atchison, 2014, p.144).

3.1 Data collection

To gain our results we observed waste bins in the student union building and how people
sorted their waste. We chose to do our observations from 12 until 1 o’clock pm because this is a
busier time of day, allowing us to collect more data. We observed waste disposal for 1 hour, this
was then repeated three more times for a total of four hours of observations. We determined the
four most used bin sorting stations in the student union building based on the amount of garbage
in each station. We determined that the 4 most used bins were by booster juice, the loaded ladle,
Tim Horton’s and Petes to go. We sat near a waste disposal station and watched as people
approached the bins. We watched one sorting station for 15 minutes, then switched to another

station. We repeated this 3 more times for a total of 1 hour of observations.



In order to collect our data, we identified what people were holding and watched which
bin they sorted it into. If people complied with the bin regulations, we recorded the data on a
sheet of paper in the form of tallying. If people did not comply with the bin regulations, we
approached them and read a brief oral consent form, stating that this would be anonymous see

appendix A. We collected this data in pairs in order to ensure our interview results were recorded

properly.

3.2 Interviews

If people agreed to our interview, we asked them three brief questions regarding the
waste disposal system see appendix B. If people did not want to take our survey we still recorded
our observation, that they did not comply with the bin regulations and left the survey portion
blank. After all data was collected, the observations and survey answers were coded and input
into excel. We then performed a chi squared test in order to test for independence. We also found
the mean value for the amount of people that complied with the bin system and people who did
not comply. The mean value was also calculated for the amount of people that said there was no
issue with the current signs and the people that said there is an issue with the current signs. We
chose to interview people because there would be a higher response rate. We also thought that
due to the nature of our approach it would be helpful to see people's body language and how they
react to these questions. Additionally, if we conducted a written survey it might have lead people

to give dishonest answers if they had more time to think about what they were saying.

3.3 Limitations

A limitation to this research was that at times it was hard to determine what people were
holding before they threw something out. We could not use some data because we were unsure
of what the person was holding, we could only see which bin the item was thrown into. In order
to determine all items, it might have been beneficial to stand directly next to the bins however,
we thought people might be aware of what we were doing. Another limitation to this research is
that we would have liked to collect more data. Our goal was to collect 300 observations and

survey 50 people. We collected around 200 observations however, many people that did not



comply said no to the survey. Majority of people said that they were in a rush to leave and did
not have the time to take the survey. In order to collect a larger sample size for the survey it
would have been beneficial to do observations at different times of the day when people are not
in a rush to get to class and for a longer period of time. We also would have liked to survey
people that did comply to the system however, due to time restrictions we decided it would be

best just to survey people who did not comply because this was the main focus of our research.

4.0 RESULTS

Based on our chi-squared statistical test The results that we found were statistically significant for

the chi squared test (p-value 1.294 x 10" at a = 0.05). We reject our null hypothesis, meaning that
there was a difference between the groups of people that complied and people that did not

comply.

Compliance Among Students and Staff

n complied = did not comply

Figure 1: Dalhousie University staff and student compliance rates of the four bin system.

This pie chart depicts the compliance rate among students and staff disposing of waste in
the Student Union Building, located on Dalhousie’s Studley campus. We observed whether or
not students complied with the new four bin garbage system which has been set up across
Dalhousie campuses. The information shows that of the students observed, 88.5% of them put

waste in the appropriate bins, while 11.5% did not comply with the new garbage disposal system

(Figure 1).



Non-Compliance

® Uneducated ® Unaware = Habits

Figure 2: Reasons for non compliance to the four bin system at Dalhousie University.

This pie chart follows the previously posted chart as it takes a deeper look as to reasons
for non-compliance from Dalhousie students and staff. As stated previously, there was an 88.5%
compliance rate from students and staff at Dalhousie University observed throughout the Student
Union Building (Figure 1). This chart breaks down the 11.5% non-compliance rate and separates
it into three sections: uneducated, unaware, and habits. Of the students and staff who did not
comply with the new garbage disposal system 65.22% of them were simply uneducated on the
matter (Figure 2). This 65.22% of people did not properly dispose of their garbage simply
because they did not know of the impacts caused by dumping garbage into landfills, they saw the
signs for proper garbage disposal but disregarded them and did not sort out their trash (Figure 2).
30.48% of students and staff who did not comply with proper garbage disposal said that they had
no idea they were misusing the garbage system and blamed the usage of signs surrounding the
garbage bins for their misuse (Figure 2). The remaining 4.3% of non compliance was due to past
habits that were formed by students or staff previous to the implementation of the four-bin

garbage system (Figure 2).
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Signs

Bgcye with signs B No jssue

Figure 3: Non compliance rates and problems regarding waste disposal signs.

The signs above the garbage bins are often what people look at for guidance. We wanted
to determine if people thought that the signs were helpful or if people thought that there needed
to be improvements made. Figure 3 shows the results of our findings, of the people that did not
comply with the system 66% of those people thought that the signs did not need any

improvements and 34% of people thought that there needed to be improvements made.

5.0 DISCUSSION
5.1 Findings

The purpose of our research was to improve waste diversion at the Dalhousie studley
campus. We also wanted to determine if modifications were needed to the current four bin
system. To determine this, we looked at compliance in the student union building. Our main null
hypothesis was that there is no difference between the amount of people that complied and did
not comply with the bin system. Our results were statistically significant for this test and we can
say there was a difference between groups. We found that 88.5% of our participants put waste in
the appropriate bin and 11.5% did not comply. Of the 11.5% that did not comply we found that
66% of people did not think that there was an issue with the signs, while 34% of people that did
not comply thought that there was an issue with the signs (Figure 3). The biggest reason for non
compliance was that people did not care, the second reason was that people felt uneducated and

the third reason was because of habits. Although the compliance rates were higher than expected
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we were surprised to find that the biggest reason for non compliance was due to people not
caring. In order to raise awareness and peoples concerns, we think that education is the best way
to achieve this. The best way to educate people about the effects of improper garbage disposal
and environmental effects would be integrating this into courses.

We can relate our findings

5.2 Prior research

Desa, A., et.al (2012) did similar research to ours, they focused more on waste education
and awareness strategies. However, they found similar results to ours. Similarly to our research
there was high levels of responsibility regarding the system in place. They also found that
attitude and behaviour is affected by awareness and education. Our results were similar in that
our compliance rates were high and of lack education was a reason for non compliance at
Dalhousie.

Concerning bin contamination and waste composition, our findings are similar to
previous research conducted at Dalhousie. The garbage or landfill bin was reported as being the
bin that had the most contamination, related to our observations that showed recyclable and
organics being put in the garbage bin or landfill bin. A previous audit at Dalhousie University
found that paper napkins were one of the most misplaced items, which relate to our observations
were one of the most commonly misplaced items as well (Heathcote et al., 2010). Regarding
previous research at other universities, our observations are similar in that recommendations for
improved compliance were better signage and knowledge on waste classification (Sheau-Ting,
Sin-Yee & Weng-Wai, 2016; Zhang, Liu, Wen & Chen, 2017; Kelly, Mason, Leiss & Ganesh,
20006).

5.3 Implementation

In a study conducted on employee behaviour in Dalhousie kitchens, Maguire (2012)
found that garbage bins were often contaminated with paper napkins. During our observations
we observed the same trend. The signs above the compost bins have a picture of napkins and the

bins also have a sign reading that paper towel and food napkins are compostable. This indicates
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that there may not be an issue with what is being depicted on the signs. This is more of an issue
with people not taking the time to look and see where thing go. This also points to a lack of
education because people may not understand the environmental impacts of improperly
disposing waste. It might also be beneficial to place the bins in a different arrangement rather
than a straight line. Attardo et. al (2001) found that during their evaluation of bin programs along
highway rest stops, contamination rates were lower when other bins were placed in a semi-circle
behind trash cans over all bins in a straight line.

Although the compliance rates were high, from our observations we know that there are
specific items such as Mezza containers that are often placed in the wrong bin. In areas with
trends such as this there should be specific signs that relate to what is being sold. Near mezza
there should be signs that direct people to throw out the black containers in the recycling bin.
Additionally, we noticed that on some bins there was a small advertisement for the halifax
recycles app. This app would benefit many people if they were unsure of where their waste goes.
Dalhousie should promote this app by enlarging the advertisement on the bins or posting signs
near the bins. Many Dalhousie staff and students are from out of the province. This app would be
beneficial for people that are unfamiliar with the Halifax waste sorting system. This app was
extremely helpful when we were conducting our observations, if we were unsure of any items we
used the app to help us. Another way to teach Dalhousie staff and students about proper waste
disposal would be to have a brief course on brightspace that must be completed, in order to

remind people where things should be sorted.

6.0 CONCLUSION

The research conducted, and conclusions found in this paper are an important
stepping stone to improving Dalhousie’s efforts in mitigating solid waste and finding greener
alternatives in waste diversion. The goal, ultimately, is to use our results to find out why students
might not comply with the four-bin system and adapt current methods to meet needs of faculty
and students alike. This study can be seen as an added contribution to sustainability initiatives
laid out by Dalhousie University to improve existing waste management systems and hopefully

implement new ones.
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Since the majority of people that participated in our survey did comply, we can conclude
that the four-bin system is adequately doing its job. However, it has also been noted that the
people that did not comply with the four-bin system replied that they either “didn’t care enough”
or that they weren’t “educated enough on the topic.” This leaves space for improvement, that
Dalhousie should act on. A possible solution to this gap in compliance, could be to further
educate students in all faculties regarding waste management to avoid confusion in the future.

As Dalhousie continues to grow in student population, waste management is an issue that
will continue to grow with it, meaning it will be too hard to mitigate if this problem doesn’t
receive adequate attention. In order to change this, it rests upon the shoulders of students and
faculty to make the right choices when throwing out their waste. And the school’s administration
to implement new strategies, such as educational programs and improved signs in specific areas.
We also recommend more extensive research into waste management and behaviour here at
Dalhousie, so that we can take an active stance in mitigating the issue and stay committed to our

goals.
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Appendix
Appendix A - Oral consent script

Hello. I'm [insert researcher name]. I am conducting a brief survey about the four bin
garbage system here at Dalhousie for a class research project. No personal information will be

recorded for this survey. would you be interested in answering a few questions?

Appendix B - interview questions

Are you aware that you have disposed of your waste improperly?
Answer yes:

is there anything unclear about the signs?

Why have you chosen to improperly dispose of your waste
Answer no:

Is there anything unclear about the signs?

Do you understand which bin it should have gone into?

Appendix C Audit Data
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Figure 4: Organic waste audit comparing 2015 to 2017 at Dalhousie.
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Appendix D

Garbage Waste (tonnes)
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Figure 5: Audit data of waste disposed at Dalhousie University comparing 2015 to 2017.

Appendix E Compliance Data
Category Observed

Complied 177

Did Not 23
Comply
P-value 1.29427E-27

Table 1: Compliance data at the Student Union Building, Dalhousie University, Canada

Category Observed
Uneducated 4
No Concern 7

Habit 1

Table 2: Reasoning for non-compliance data at the Student Union Building, Dalhousie University, Canada
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