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I. Project Overview 
 
Project Summary 
The TEVA Recycling Initiative was a student group that worked with the McGill University 
Administration in past years to examine and improve waste management on campus. Due to 
graduation of members, the group is now defunct. In 2010‐2011, the group performed an audit of 
the use of a centralized recycling system in Schulich Library (audit report attached). This system, 
which involved replacing varied standalone bins with centralized multibin units capable of 
collecting the three streams of waste collected on campus (landfill, paper, and plastic/metal/glass 
[PMG]), was found to drastically improve recycling rates. Taking this into account, the students 
applied for, and received, funding from the 2012 Sustainability Projects Fund to allow for the 
installation of standardized, centralized multibin units in five library branches on campus. 
 
The McGill Library Sustainability Working Group was formed in March 2012. We are a group of 
librarians, library assistants, and administrators working to green library operations and to support 
social sustainability, as well as sustainability research and education at McGill. We are applying for 
funds to continue, and build on, the excellent work begun by TEVA.  
 
The McGill Library’s Sustainability Working Group would like to convert the remaining three library 
branches the same successful centralized multibin system that was implemented in five branches 
in during the Winter 2012 term.  The remaining three branches are the Islamic Studies Library, the 
MacDonald Campus Library, and the Humanities and Social Sciences Library, which, as the largest 
library on campus, functions as McGill’s “main library”.  
 
Installation of the multibin units in the remaining three locations will coincide with the 
implementation of new, standardized signage for the bins, as well as a publicity campaign that will 
raise awareness and educate the McGill community with regard to recycling in the library, on 
campus, and in general. We have been developing the new signage in collaboration with 
University Services and the Office of Sustainability. While some adapting has been necessary, the 
signage uses RECYC‐QUÉBEC standards as much as possible.1 This is being done in an effort to have 
the experience of recycling on campus mirror the experience of recycling off‐campus, and to 
reduce the confusion that members of the McGill community frequently report experiencing when 
confronted with current signage. The goal is to use the Library as a lab ‐‐ testing the new signage in 
library locations, adapting it if necessary, and then implementing it across campus.  
 
We are keen to install the bins and implement new signage because we expect to see drastic 
increases in recycling rates in these three remaining locations, and because it will standardize the 
recycling process across all of the Library’s public spaces. Confusion is all too often an impediment 
to recycling and we want to do our part to provide a standardized, consistent experience in our 
public spaces. 
 
Libraries are well positioned to effect change and influence behaviors tied to achieving 
sustainability goals and building sustainable, resilient communities. The Urban Libraries Council 
recently succinctly outlined some of the ways libraries can do this:  

‐ Modeling green practices in building and operations 
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‐ Serving as test centers for energy conservation innovation 
‐ Engaging the community in supporting local environmental goals 
‐ Educating the public about environmental sustainability in general and local priorities in 

particular.2 
We aim to do all of these things with this project. McGill Library locations, like all libraries, are 
microcosms of the larger societies and systems that they sit in, and provide democratic, accessible, 
public space that is used by a large and diverse population. Our locations are very busy, and based 
on demand, many are open 24/5, 24/7 during exam periods. We offer some of the only indoor 
common space on campus, and everyone is welcome in it. As a result, we see use by the entire 
McGill community, day and night. What that community learns with regard to waste disposal and 
recycling while inside the Library will have the potential to be repeated and applied elsewhere on 
campus, and in society in general. For that reason, we see standardizing and improving the 
recycling systems in library locations as critical and potentially tremendously impactful. The Library 
will also be a lab for recycling behavior, not just signage.  
 
The main steps in this project are as follows: 
1) Gaining funding and ordering 25 multibins. The estimated cost is estimated to be $2300 per bin. 
The breakdown by branch is as follows: 
‐ Humanities and Social Sciences Library (21 bins) 
‐ Islamic Studies Library (1 bin) 
‐ MacDonald Campus Library (3 bins)  
2) Finalizing signage design with University Services. We have reached consensus on our end and 
have submitted final recommendations.  
3) Placing the bins in the planned locations in the library branches. (Optimum locations have 
already been identified).  
4) Launching a coordinated educational publicity campaign across all of our locations.  
 
Project Eligibility 
This project will aid in building a culture of sustainability on campus in the following ways: 

‐ It will increase recycling and waste reduction, which will bring us closer to a Zero Waste 
future on campus. 

‐ It will create a standardized and educational experience with regard to waste disposal 
behavior in a space that is, in many ways, the heart of the campus. We expect the bins and 
our campaign to nurture learning and behavior change in this area. As such, we expect the 
behaviors learned in the Library will be applied frequently elsewhere on campus and 
beyond.  

‐ The Library is the centre of campus life and providing a standardized, elegant infrastructure 
for recycling in this space will send the message that we are serious about sustainability 
goals and behavior change on campus. 

‐ This project continues and builds on the work of TEVA, and this continuity between student 
initiative and institution is socially, environmentally, and economically sustainable. Too 
often student projects disappear when the students responsible graduate. We want to 
avoid this.  

‐ This project will model green behavior and educate and engage the community. 
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‐ We expect to emerge as a sustainability leader and a catalyst for change as a result of this 
project. We anticipate success and hope to inspire other buildings and units to adopt the 
same approach to waste management.  

‐ The project has the potential to support student sustainability research and projects by 
involving students with appropriate expertise in the waste audit and assessment parts of 
the project. 

‐ The project will likely lead to a research opportunity for one of the librarians on the project 
team. (Librarians at McGill are tenure‐track and are expected to publish.) One of the co‐
chairs is interested in exploring the ways libraries can be used as labs for campus and 
societal interventions/initiatives tied to sustainability and hopes to publish something in 
this area in the coming year.  

 
Timeframe 

‐ Ordering of multibins by the middle of March. 
‐ Coordination with relevant building managers has already begun and they are prepared to 

accept multibins as they arrive.  
‐ Roll out of bins and new signage will take place throughout the second half of March and 

first few weeks of April. We want to have the new bins in place by the end of this term.  
‐ Monitoring and assessment of the bins and signage will occur during the summer months, 

with any adjustments being made before the beginning of the new academic year.  
‐ A soft launch of the publicity campaign will occur throughout the summer, with a major 

awareness and education campaign being launched in September, to coincide with the 
arrival of students for the new academic year.  

‐ Assessment of recycling rates and the amount of trash being produced will take place once 
the multibins and signage have been launched; we will work with Facilities staff to do this 
and hope to have students with expertise in this area complete a waste audit. Findings will 
be published in a report and publicized. If results are positive, and we expect them to be 
based on the evidence produced by the five library locations already using this system, we 
hope to become a model for other buildings/units on campus. 

 
Stakeholders 

Stakeholder  Position  Commitment 

Diane Koen 
 
Francisco Oliva  
 
Genevieve Gore 
Julie Jones 

Associate Director, Planning 
and Resources 
Administrator, Planning and 
Resources 
Liaison Librarian 
Liaison Librarian 

Overseeing ordering, 
approval, and roll out of 
bins. Coordinating with 
local library managers. 

George Lazarus  Building Services Officer  Facilitating order of bins.  

Virginie St‐Pierre  Furniture and Signage 
Coordinator, Facilities 
Operations and 
Development, University 
Services 

Designing of new signage to 
be tested with the new 
bins.  
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II. Project Implementation 

Type of activity – Task  Estimated Time Required  Group Member in Charge 

Determining placement of 
bins and number of bins 
required 

2 weeks (already 
completed) 

Francisco Oliva, Diane 
Koen, Genevieve Gore, and 
Julie Jones 

Coordinating bin orders  1 week  Francisco Oliva, with help 
from Genevieve Gore and 
Julie Jones 

Coordinating signage for 
bins; adapting signage if 
needed 

Ongoing  Francisco Oliva, Genevieve 
Gore and Julie Jones; other 
team members as needed 

Overseeing bin 
implementation 

3‐4 weeks  Francisco Oliva, Diane 
Koen, Genevieve Gore, and 
Julie Jones; other team 
members as needed 

Soft publicity campaign  May‐September  Sabrina Hanna, with 
ongoing assistance from 
the entire team 

Major publicity campaign  September‐October  Sabrina Hanna, with 
ongoing planning and 
assistance from the entire 
team 

 
III. Financials 
 
Detailed expenses: 

Expense Description  Estimated Cost  

Multibins (25)    $28,750 

Publicity materials  $2,000 

 
Detailed revenues: 

Revenue Source    Amount Requested  Confirmed? 

Sustainability Projects Fund  $28,750  No 

Library funds  $30,750  Yes 
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IV. Additional Information 
 
The original TEVA audit provided systematic evidence of the benefits of converting to centralized, 
standardized multistream bins; this report is attached.  
 
No longer simply warehouses of books, academic libraries in the 21st century align their services 
and environments with institutional goals. McGill Library supports the sustainability goals of the 
University that are outlined in two recent documents: Vision 2020: Creating a Sustainable McGill 
(currently in Draft)3 and ASAP 2012: Achieving Strategic Academic Priorities4. We expect that 
support to be intellectual and educational, as well as practice‐based, as is the case with the project 
proposed here. Michael Dudley, in the introduction to the recent book, Public Libraries and 
Resilient Cities, writes the following: “libraries can have huge roles in the promotion of 
ecologically, economically, and socially resilient communities”.5 It is through projects like this that 
McGill Library will realize those potential roles.  
 
	
																																																								
1 Please see: http://www.recyc‐quebec.gouv.qc.ca/client/fr/gerer/travail/pictogrammes.asp. 
2 "Partners for the Future: Public Libraries and Local Governments Creating Sustainable Communities,"  
(Chicago: 2010), 18‐19. 
3 "Vision 2020: Creating a Sustainable McGill (DRAFT)," (Montreal: McGill University, 2013). 
4 McGill University, "ASAP 2012: Achieving Strategic Academic Priorities," (Montreal: McGill University, 
2012). 
5 Michael Dudley, ed. Public Libraries and Resilient Cities, 
 (Chicago: American Library Association, 2013), ix. 
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The Teva Recycling Initiative is a student group 
that works with the McGill University 
administration to study and improve waste 
management on campus with the goal of 
increasing recycling rates. 
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E X E C U T I V E  S U M M A R Y  

As a destination where students and staff spend many hours every day, McGill University 

facilities must manage a very large quantity of waste. Most buildings on campus utilize a 

“decentralized” waste management system, where many small standalone receptacles for the 

three streams of waste -- garbage, plastic-metal-glass (PMG) and paper -- are distributed 

throughout the facility. We document that the implementation of a “centralized” system, where 

multiple standalone bins are replaced with a single large multi-compartmental bin on each 

floor, can result in significant increases in recycling rates and consequently in high quantities of 

waste diverted from landfills.  

 

Teva conducted a two-phase audit of the waste management system in the Schulich Library of 

Science and Engineering (Schulich) to measure the impact of a centralized system as compared 

to a decentralized system. The first phase of the audit involved measuring the quantities of 

waste disposed of in each of the three streams using the building’s conventional decentralized 

system. The second phase involved installing a centralized system on three of the six floors -- 

removing all standalone bins, installing larger centralized bins and attaching new signage -- and 

then again measuring the quantities of waste disposed of. The three remaining floors were 

unchanged and served as control floors to account for exogenous factors. This audit allowed 

for a direct comparison of the conventional decentralized system and the centralized system. 

 

The data collected over the two phases reveals that the implementation of centralized and 

properly signed waste bins in the Schulich library resulted in a significant increase in PMG 

recycled (22.79 percentage points) and a significant decrease in the amount of garbage sent to 

landfill (24.1 percentage points). In contrast, the proportion of PMG increased by only 3.68 

percentage points and the proportion of garbage decreased by 7.54 percentage points on the 

control floors over the same period. The paper stream did not experience a comparably 

significant increase, which is likely because many standalone paper-recycling bins were already 

distributed throughout the building and therefore paper recycling rates were quite high. In the 

Schulich library alone, these figures translate to an annual increase of approximately 1,550 kg 

of garbage diverted from landfill and 1,800 kg of additional PMG recycled if all six floors were 

converted to a centralized system.  Achieving these large improvements would require a 

purchase of six multi-bins; centralization is therefore considered an investment with a low 

capital outlay and very high environmental return. 

 

We suggest that the results achieved through centralization in Schulich are achievable in many 

other facilities on campus. This adaptability is due to the centralized system’s lack of location-

specific factors and Schulich’s variability of layouts and patrons. We therefore recommend an 
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incremental expansion of the centralized model across the campus’ 11 libraries. Teva is willing 

and eager to offer its support to assist in the design and installation of the new system in each 

building. 
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This research would not have been possible without the help of many McGill administrators and 

staff. Dennis Fortune provided necessary guidance throughout the project. His commitment to 

creating a more sustainable McGill was evident and contagious in the long conversations 

between he and Teva from the project’s inception to its completion. George Lazaris not only 

made sure that the operation of the project went smoothly but also gave timely advice. He went 
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Ferrera, Denny Tambasco and the Schulich Building Services staff, who changed their 
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staff’s adaptability and creativity exemplify that which is required to keep the McGill campus 

running as well as it does. Through this paper, we hope the hard work of all those who 

contributed to this project will translate into tangible and positive improvements in McGill’s 

waste management system and environmental sustainability. 
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1 . B A C K G R O U N D  

1.1. Context of the Project 

The Teva Recycling Initiative (Teva) is a student group that works with the McGill University 

administration to study and improve waste management on campus with the goal of increasing 

recycling rates.  

 

In 2009, in concert with the McLennan Library administration and Building Services Operator 

George Lazaris, Teva launched its first initiative, a pilot project that overhauled the McLennan 

Library’s waste management system. The McLennan Library, like most facilities on campus, 

previously used a “decentralized” waste management system: waste receptacles -- for garbage, 

paper, and plastic-metal-glass (PMG) streams -- were not located in a centralized area but rather 

were distributed in a decentralized manner, with individual standalone receptacles for each 

stream spread throughout the facility. This arrangement was resulting in very high 

contamination rates, low recycling rates and large quantities of recyclable materials being sent 

to the landfill. Based on preliminary behavioural research, Teva hypothesized that by 

“centralizing” the system -- removing all standalone bins and replacing them with fewer large 

central stations with receptacles for garbage, paper and PMG streams all in one area -- as well 

as improving the signs that depicted what goes in each stream, much higher recycling rates 

could be achieved. Teva spent the 2009 - 2010 school year launching, optimizing and studying 

a pilot centralized system in McLennan. McLennan continues to use this centralized system.  

 

At the end of the 2010 school year, the pilot in McLennan appeared to be functioning 

effectively although Teva and McGill lacked any quantitative measurement of the centralized 

system’s performance in comparison to the previous decentralized system. Anecdotal reports 

by custodians indicated that recycling rates had improved and that no littering issues had 

emerged. However, due to time constraints, the pilot was launched without first conducting a 

baseline study of the performance of the previous system. Without this data, it was not possible 

to measure the impact of the new centralized system. For this reason, it became evident to 

Teva that it was critical to collect data on the performance of the centralized model to assess if 

it was having a large enough impact on recycling rates to warrant investment and expansion to 

other buildings on campus. 

 

To collect this data, Teva conducted a two-phase audit of the waste management system in the 

Schulich Library of Science and Engineering (Schulich). Schulich currently uses a conventional 

decentralized waste management system. The first phase of the audit involved a baseline study, 
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which measured the quantities of waste disposed in each of the three streams under the 

decentralized model. The second phase involved converting three of the six floors of the library 

to a centralized system -- removing all standalone bins, installing larger centralized bins and 

attaching new signage -- and then again measuring the quantities of waste disposed of in each 

of the three streams. This audit allowed for a direct comparison of the conventional 

decentralized system and the centralized system. 

 

In concert with George Lazaris, Denny Tambasco, Joe Ferrera, Robert Selby and the Schulich 

custodial staff, Teva conducted this audit over the periods January 27th to February 18th 2011 

(Phase 1) and March 24th to April 15th 2011 (Phase 2). 

1.2. Project Aim 

The aim of this project was to compare the proportions of waste disposed of in the garbage, 

PMG and paper streams in a decentralized system with those in a centralized system in order to 

assess which system achieves higher recycling rates and lower contamination rates and to 

quantify this effect.   
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2 .  A U D I T  M E T H O D O L O G Y  

An audit was performed in two phases. In the first phase, all floors used a decentralized 

system. In the second phase, a centralized system was implemented on floors 4, 5 and 6. 

Floors 1, 2 and 3 were kept in the conventional decentralized arrangement to act as a control in 

our study. Any changes that occurred on the floors with a centralized system could be 

compared to those on the control floors to test whether the changes were a result of the new 

centralized model and not other exogenous factors. Figure 1 illustrates this arrangement. 

 

Floor Phase 1 Phase 2 

6 Decentralized Centralized 

5 Decentralized Centralized 

4 Decentralized Centralized 

3 Decentralized Decentralized 

2 Decentralized Decentralized 

1 Decentralized Decentralized 

Figure 1: Arrangement of Waste Management System in the Schulich Library in Phases 1 

and 2.  

2.1.  Phase 1: January 27 - February 18 2011 

1. Custodian changes 

· Custodians to make the following temporary changes to their waste collection 

routine: 

i. Upon collection of all streams (paper, PMG, garbage), label each bag to 

indicate which floor it came from 

ii. Leave bags in basement of Schulich Library for Teva team. Teva team to take 

bags outside to dumpster after they complete their measurement.  

 

2. Quantitative measurement 

· Weigh and record bags using a standard spring scale. 

· Perform weighing twice daily, at approximately 8:00 am for waste from floors 4, 5 

and 6 and 3:15 pm for waste from floors 1, 2 and 3. 

· Two individuals must be present at each weighing to confirm measurements and aid 

in organization. 
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3. Qualitative measurement 

· After recording weights, inspect contents of bag for any notable information. (i.e. if 

one stream is particularly well sorted; if the bulk of contamination is due to a few 

specific items) to help identify patterns and other issues that may be occurring in 

the system. 

 

4. Data centralization 

· After completing measurement, upload data to central online spreadsheet.  

2.2.  Phase 2: March 24 - April 15 2011 

1. Floor conversion 

· Remove all standalone garbage and recycling bins from floors 4, 5 and 6 

· Replace with multi-bins (large bins with compartments for paper, PMG and garbage) 

o 1 multi-bin placed on each floor, adjacent to the elevators 

o Bins retrofitted with new signs designed by the Office of Sustainability 

 

2. Repeat steps 1 - 4 as performed in Phase 1. 

2.3. Data Processing and Quality Control 

2.3.1. Correction for Contamination in Paper Stream 

The majority of the standalone paper recycling bins were heavily contaminated with PMG items -

- primarily, plastic drinking bottles and aluminium soda cans. Our qualitative analysis indicated 

that the contamination rate was approximately 50 percent of the weight of the bags, and often 

higher. As a result, measurements for the paper stream are likely to be overstated, since a large 

part of the weight comes from the misplaced PMG and not the paper itself. Since the paper 

stream is diverted to a separate paper recycling facility, rather than a mixed recycling facility, it 

is unlikely that the PMG disposed of in the paper stream is ultimately recycled. Without 

correction, our data would significantly overstate the amount of paper being recycled in the 

decentralized system. 

 

To correct for this error, the cumulative quantity of paper recycled on all decentralized floors 

(all of phase 1 and floors 1, 2 and 3 in phase 2) has been reduced by 30 percent and added to 

the garbage stream. 30 percent was selected as a conservative estimate: contamination rates 

were on average estimated to be 50 percent or above.  All data used in the Results and 

Discussion section of this report includes this correction.  
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A comparison of the raw data to the corrected data can be found in Appendix 2.  

2.3.2. Treatment of Unlabelled Bags 

Occasionally, custodians would forget to label bags for a given floor, or would collect all the 

waste for a number of floors in a single bag. These bags were recorded separately and entered 

into the centralized spreadsheet as “problematic”. The total weight of all unlabelled or 

otherwise problematic bags was 9 kg in the first phase and 35 kg in the second phase. 

 

After the audit was complete, the measurements of all problematic bags were revisited. By 

examining missing data from the audit or the time of day that the bag was collected, the origin 

of some of the bags could be determined. These bags were then integrated into the data. 

However, the origin of some of these bags could not be determined. In this case, as 

problematic bags appeared relatively evenly between control and experimental floors, these 

bags were considered random errors and were omitted from our data. Of the 9 kg in phase 1, 

the origin of all 9 kg was determined and reintegrated into the data; of the 35 kg in phase 2, 

the origin of 18 kg was determined and reintegrated into the data and the origin of 17 kg could 

not be determined and was omitted.  
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3 . R E S U L T S  A N D  D I S C U S S I O N  

3.1. Interpreting this Section: Percentages vs. Percentage Points 

The following section relies on a comparison of percentages that, without clarification, can 

result in ambiguity in the discussion of results. For example, Figure 2 compares the proportions 

of the three streams on floors 4, 5 and 6 in phases 1 and 2: in phase 1, garbage comprised 

86.91 percent of total waste while in phase 2, garbage comprised 62.81 percent of the total. 

The change between these two figures could be described in two ways: as a decrease of 24.1 

percentage points, i.e. the absolute change between the figures (86.91 - 62.81); or as a 

decrease of 27.7 percent, the relative change ((62.81 - 86.91)/86.91). In this report, unless 

stated otherwise, changes will be described using percentage points. 

3.2. Inter-Phase Comparison: Floors 4, 5 and 6 in Phase 1 (Decentralized 

System) vs. Floors 4, 5 and 6 in Phase 2 (Centralized System) 

 
Figure 2 compares recycling rates on floors 4, 5 and 6 in phase 1, where a decentralized system 

is used, to rates on the same floors in phase 2, where a centralized system is used. When a 

centralized system was instituted on floors 4, 5 and 6, the proportion of PMG significantly 

increased from 0 percent to 22.79 percent (p = 0.0002, n = 48). Whereas no output was routed 

towards the PMG stream in the first period, over one fifth was routed towards the PMG stream 

in the second period. The share of waste that went into the garbage stream also decreased 

significantly (p = 0.0046 n = 48) from 86.91 percent to 62.81 percent, a decrease of 24.1 

percentage points. Paper increased by 1.32 percentage points, from 13.09 percent to 14.41 

percent, though this change was not statistically significant (p = 0.0602 n = 48) and thus 

cannot reliably be attributed to the implementation of a centralized system.  
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Figure 2: Comparison of Floors 4-5-6 in Phase 1 (Decentralized System), and Phase 2 

(Centralized System).  

 

One difficulty in this study was that there were initially no PMG receptacles on floors 4, 5 and 6 

-- for whatever reason, the facility only had PMG recycling facilities available on the first three 

floors. As a result, comparing the findings of floors 4, 5 and 6 in phase 1 to floors 4, 5 and 6 in 

phase 2 would not be completely generalizable: a centralized system in phase 2 would show 

significantly higher PMG recycling simply because there was no PMG recycling facility during 

phase 1. However, we still estimate that the effect of a centralized system on an area with 

existing PMG facilities would be positive, although perhaps not as drastic as the effect 

illustrated in Figure 2. This suggestion is strengthened by the intra-phase results shown in 

Section 3.3. 

 

That being said, the absence of PMG facilities on floors 4, 5 and 6 is by no means unique within 

McGill and the effect that centralization had on those floors remains highly applicable to many 

recycling systems across campus. A decentralized system, where bins are small, easy to move 

and difficult to attach signage to, often results in the situation found on floors 4, 5 and 6: a 
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busy area with inadequate recycling facilities. The introduction of a centralized system solves 

this problem, not only by improving recycling rates but also by ensuring there will always be 

adequate PMG and paper receptacles.  
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Figure 3: Comparison of Floors 1-2-3 (Decentralized System) in Phase 1 and Phase 2 

 

The finding in Figure 2 is strengthened by a comparison of the control floors during Phase 1 

and 2, as illustrated in Figure 3. Figure 3 shows that while there is a slight change in the 

recycling rates of waste disposed across the two phases, the change is not significant for any of 

the streams (Garbage: p = 0.28 n = 48, PMG: p = 0.418 n = 48, Paper: p = 0.484 n = 48) and 

does not explain the much larger change illustrated in Figure 2. On decentralized floors the 

proportion of the paper stream increased from 6.08 percent to 9.94 percent, an increase of 

3.86 percentage points; the proportion of the PMG stream increased from 3.42 to 7.10 percent, 

an increase of 3.68 percentage points; and garbage decreased from 90.5 percent to 82.96 

percent, a decrease of 7.54 percentage points. These increases are independent of the 

presence or absence of a centralized system and are likely dependent on behavioural changes 

due to exams, which were held during phase 2 of the audit. In comparison, the aforementioned 

22.79 percentage point increase in PMG and 24.1 percentage point decrease in garbage 
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exhibited on the centralized floors are much larger, suggesting that they are a result of the 

centralization and not another exogenous factor.  

3.3. Intra-Phase Comparison: Floors 1-2-3 (Decentralized System) vs. 

Floors 4-5-6 (Centralized System) Within Phase 2 

Figure 4 compares floors 1, 2 and 3 to floors 4, 5 and 6 within Phase 2. As illustrated in Figure 

4, there is a significant difference in diversion rates for the garbage and PMG streams (p = 

0.0232, n = 48 and p = 0.027, n = 48, respectively): garbage is 20.15 percentage points lower, 

from 82.96 percent to 62.81 percent, and PMG is 15.69 percentage points higher, from 7.10 

percent to 22.79 percent.  At 4.47 percentage points higher, the paper stream did not show a 

statistically significant improvement, though there was still an overall increase in the amount of 

paper recycled (p = 0.0602 n = 48).  
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Figure 4: Comparison of Floors 1-2-3 (Decentralized System) to Floors 4-5-6 (Centralized 

System) in Phase 2 
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Figure 4 provides a direct comparison of the performance of a decentralized system and 

the performance of a centralized system within the same facility and time period. Within the 

two-week period of the audit, the centralized floors achieved significantly higher PMG recycling 

rates and significantly lower garbage disposal rates than the decentralized floors. This finding 

strengthens the evidence that the increase in recycling rates displayed in Figure 2 is due to 

centralization and not another exogenous factor. 
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Figure 5: Comparison of Floors 1-2-3 and Floors 4-5-6 Within Phase 1 

 

The finding in Figure 4 is strengthened by Figure 5, which compares floors 1, 2 and 3 to floors 

4, 5 and 6 during Phase 1. Figure 4 compared floors 1, 2 and 3, which used a decentralized 

system, to floors 4, 5 and 6, which used a centralized system within phase 2 and showed a 

significant difference in recycling rates; Figure 5 makes the same comparison within phase 1, 

when both groups of floors used a decentralized system, and shows an insignificant difference 

in recycling rates (Garbage: p = 0.575 n = 48, PMG: p = 0.194 n = 48, Paper: p = 0.239 n = 48). 

These results strongly suggest that the improvement in diversion rates for PMG and garbage 

observed during phase 2 is a result of centralization and not another exogenous factor.  
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3.4. Putting It Into Perspective 

Given the results of our study, a one-time investment of six permanent multi-bins in the 

Schulich library alone would result in:1  

 

 A decrease of over 1,550kg of garbage sent to landfill per year; equivalent to the 

weight of about 420 bags of garbage or 100 Stanley Cups. 2  

 

 An increase in PMG recycled of nearly 1,800kg per year, equivalent to the weight 

of approximately 1,430 bags of PMG.3  

3.5. The Rationale Behind Centralization 

3.5.1. Law of the First Bin 

We hypothesize that the main reason a centralized system can result in significantly higher 

recycling rates is due to a behavioural phenomenon we refer to as the “law of the first bin”. This 

law states that individuals are most likely to dispose of their item in the first receptacle they 

encounter, regardless of whether or not this receptacle is appropriate for the item. For 

example, assume a library user is leaving her desk and exiting the building with an empty water 

bottle in hand. A PMG receptacle is located nearby the elevator and a standalone garbage bin is 

located nearby her desk. The user is much more likely to dispose of her bottle in the nearby 

garbage bin rather than hold onto it until she reaches the elevator. This results in many 

recyclable materials being placed in the garbage when a recycling bin is available nearby. This 

law operates in the other direction as well: if a recycling bin is the first bin encountered, a 

library user holding garbage or an otherwise unrecyclable item will often end up incorrectly 

placing it in the recycling bin, thereby contaminating the bin. 

 

If, however, this standalone bin is removed, the user is very likely to carry the bottle until a 

receptacle is found. By eliminating all standalone bins and placing receptacles for all streams in 

the same location, a centralized system ensures that the user will always be confronted with the 

proper receptacle, significantly increasing the chances that an item will be disposed of in the 

                                                
1 The estimated overall change was calculated by subtracting the percentage point difference in the control floors from 
the percentage point difference in the experimental floors. This produces a conservative rough estimate of the overall 
change caused by centralization as it subtracts the change observed in the control floors (which was unaffected by 
Teva) from the change observed in on the floors affected by Teva. This was multiplied by the average daily quantity of 
waste, which was multiplied by 365. Using the garbage stream as an example:  
∆% garbage = [( % garbage, 4-5-6 phase 2) − ( % garbage, 4-5-6 phase 1)] − [( % garbage, 1-2-3 phase 2) − ( % garbage, 1-2-3 phase 1)] 
= [62.81 - 86.91] - [90.50 - 82.96] = 16.6 percentage points * 25.72 daily avg waste * 365 = 1555.8 kg 
2 The average weight of a bag of garbage, based on the findings of the audit, is approximately 3.71kg.  
3 The average weight of a bag of PMG, based on the findings of the audit, is 1.25kg. 
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appropriate bin. The result is significantly higher recycling rates and lower contamination rates 

among all three streams. 

 

Social stigma on littering is strong, especially in shared spaces such as a library, which explains 

why despite the removal of standalone bins, littering rates have not increased.  

3.5.2. Improved Signage 

A key complement to centralization of waste receptacles is the addition of clear signage on 

every bin. Signs should be located at eye level or on the mouth of the bin. 

 

McGill’s institutional recycling rules -- what can and cannot be recycled -- are different from 

municipal curbside recycling programs and are not always well known to McGill students and 

staff. Signs that clearly illustrate what does and does not go into the paper, PMG and garbage 

streams are therefore critical to ensure high quality sorting and to avoid the typically high 

contamination rates. 

 

A decentralized system does not accommodate effective signage. Signs are most effective at 

eye level, though placing them at this height generally requires adhering them to a wall. 

Standalone bins are easily and frequently moved, resulting in orphaned signs on walls and 

unlabelled bins. Placing signs directly on small standalone bins often means putting them far 

below eye level where they are seldom read or followed. Furthermore, as each bin requires a 

sign, an area with many standalone bins would appear cluttered with an excessive amount of 

signs. 

 

A centralized system greatly eases this task. When many standalone bins are removed and 

replaced with a fewer number of centralized systems, the result is a number of large multi-

stations that can accommodate signs on the wall or the mouths of the bins. As the stations are 

large, they are unlikely to be moved. Furthermore, as there will be far fewer of them, they avoid 

the problem of having too many unsightly signs or bins in a given area. 

3.6. Wider Applicability of Results 

The above information provides conclusive evidence that the centralization and signage of the 

waste bins in the Schulich Library led to significant improvements in recycling rates over the 

course of the audit. It is also our assertion, however, that the results achieved through 
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centralization and signage in the Schulich Library are achievable in many other areas on 

campus. The following sections summarize the key reasons for this assertion.  

3.6.1. Independence from Location-Specific Factors   

A centralized system relies almost entirely on people’s innate reactions to the presence or 

absence of certain stimuli and not on location-specific factors. One such innate reaction is, as 

highlighted in Section 3.5.1 above, the Law of the First Bin, which applies across time and 

location. Systems that are designed by predicting recycling behaviour and providing the correct 

number of decentralized PMG, paper and waste receptacles are, in contrast, dependent on 

location-specific behaviour and cannot be generalized to the same extent as the centralized 

system can. 

3.6.2. Schulich’s Variability of Layouts  

Since the floors where the centralized system was introduced have a mix of individual study, 

group study and computer lab floor-layouts, our data applies to three distinct layouts that are 

found throughout the McGill campus. The fourth floor of Schulich is an individual study floor, 

the fifth floor of Schulich is a group study floor and the sixth floor of Schulich is an open-

concept computer lab floor. Therefore, whereas the sixth floor of Schulich might be most 

accurately compared to the “fishbowl” in the McLennan Library, the fourth floor is more 

accurately compared to a lecture hall. The fifth floor, unlike the other floors, is best compared 

to communal and group study areas on campus. The variability of these floors increases the 

generalizability of the results to other facilities on campus.  

3.6.3. Schulich’s Variability of Patrons 

Moreover, the Schulich Library attracts a cross-section of students from different faculties and 

ages. As a result, the Schulich Library patrons’ recycling behaviours are representative of 

patrons’ behaviours in many different buildings at McGill. Unlike the patrons of other areas on 

campus, who are more narrowly characterizable by age and faculty, those of the Schulich 

Library are a microcosm of the student body. An experiment in a residence, for example, would 

have overrepresented first year students. Schulich, as a result of its particular role within the 

McGill campus, was well situated as a location for experimenting the behaviours of McGill 

patrons across different ages and personality types.  

 

The fact that a centralized system relies almost entirely on non location-specific factors is very 

encouraging for the generalizability of the system across campus. This factor, combined with 
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the margin of safety provided by the variability within the Schulich building, strongly suggests 

that a centralized system would have similar effects in many other facilities across campus as it 

did in the Schulich Library. The results of this experiment may be generalizable not only to 

other McGill libraries but also to many lecture halls, classrooms, offices, food service locations 

and other areas.  
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4 . C O N C L U S I O N  &  R E C O M M E N D A T I O N S  

 

The study in the Schulich Library of Science and Engineering demonstrates systematic evidence 

that a centralized system is able to significantly increase recycling rates in McGill facilities. By 

eliminating all decentralized waste receptacles and replacing them with centralized, properly 

signed multi-bins, Teva was able to decrease the garbage sent to landfill by 24.1 percentage 

points and increase the PMG recycled by 22.79 percentage points. The paper stream did not 

experience a comparably significant increase, which is likely because many standalone paper-

recycling bins were already distributed throughout the building and therefore paper recycling 

rates were already quite high. However, while no significant increase was observed, paper 

recycling remained stable and did not decrease with the implementation of a centralized 

system.  

  

This experiment demonstrates that a centralized system offers a very high environmental 

return on investment. A one-time purchase of a small number of multi-bins for a building can 

generate an annual return of hundreds of kilograms of waste diverted from a landfill. While 

every facility is unique, centralization’s independence of location-specific factors and the 

variability of Schulich’s layouts and patrons suggest that it is a flexible model that can be 

implemented in most high traffic areas, especially libraries and other study spaces.  

 

For this reason, we suggest an incremental expansion of the centralized model across the 

campus’ 10 main libraries: Schulich, Howard Ross Library of Management, Life Sciences 

(McIntyre Medical Building), Gelber Law, Marvin Duchow Music Library, MacDonald, Education, 

Blackader, Islamic Studies and Birks Reading Room. Teva is willing and eager to offer its team 

members and experience to assist in the design and installation of the new system in each 

building.  
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1. Raw Data 

Phase 1 

 

Phase 2 

 



 

22 

2. Adjustments to Data 

As outlined in Section 2.3.1, the majority of the standalone paper recycling bins were heavily 

contaminated with PMG items and required adjustment. To correct for this issue, the cumulative 

quantity of paper recycled on all floors throughout phase 1 and on floors 1, 2 and 3 (the non-

Teva floors) in phase 2 has been reduced by 30 percent and added to the garbage stream. 30 

percent was selected as a very conservative estimate: contamination rates were on average 

estimated to be 50 percent or above.  All data used in the Results and Discussion section above 

includes this correction. See Section 2.3.1. for a further explanation of this issue. 

 

The following section provides a direct comparison of the original unadjusted figures to the 

adjusted figures. 
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Figure 3 
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Figure 4 
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Figure 5 
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