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Disclaimer: UBC SEEDS Sustainability Program provides students with the opportunity to share the findings of 
their studies, as well as their opinions, conclusions and recommendations with the UBC community. The reader 
should bear in mind that this is a student research project and is not an official document of UBC. Furthermore, 

readers should bear in mind that these reports may not reflect the current status of activities at UBC. We urge you 
to contact the research persons mentioned in a report or the SEEDS Sustainability Program representative about 

the current status of the subject matter of a report. 
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EXECUTIVE SUMMARY 

Introduction 

This study explored whether positive reinforcement messages (“More Clean Bottles = More 

Money for AMS Food Bank”) could reduce contamination and increase the number of eligible 

recyclable items in Return-It bins.  

 

Research Question 

How does a positive reinforcement message influence the number of contaminated and eligible 

items disposed of in Return-It Bins in the UBC Nest? 

 

Methods 

A two-week observational field study was conducted using a between-groups design. Bin 1 

(control) and Bin 2 (experimental) were monitored during a baseline and intervention. The 

experimental bin displayed the positive message during the intervention week, while the control 

bin did not. Researchers recorded counts of contaminated and eligible recyclable items. 

 

Results 

Fisher’s Exact Test revealed a statistically significant reduction in contaminated items in the 

experimental bin compared to the control bin during the intervention (p = .0002, Cramér’s V = 

0.22). However, a Chi-squared Test found no significant increase in eligible items between the 

conditions (p = .5397, Cramér’s V = 0.04).  

 

Recommendations 

Based on findings, we recommend that UBC implement positive reinforcement messaging on all 

Return-It bins across campus, paired with clear signage, strategic bin placement, and digital 

awareness campaigns to reduce the number of contaminants and increase the number of eligible 

items. 
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INTRODUCTION 

The Return-It program was implemented at the University of British Columbia (UBC) as 

part of the AMS Sustainability zero waste initiative. This program encourages proper disposal of 

recyclable beverage containers while reinvesting the returns into AMS Food Bank (AMS 

Sustainability, 2023). In an effort to boost recycling and reduce contamination, we investigated 

whether positive reinforcement messages could influence recycling behaviors within the UBC 

Nest Return-It Program. 

Studies have shown that signage and education can reduce recycling contamination 

(Austin et al., 1993), while others argue that motivational appeals, especially those tied to social 

norms or emotional incentives, can be even more effective (Cialdini, 2003; Kallgren et al., 

2000). Further, Kreps (1997) and Abott et al. (2013) advise initiatives to focus on the voluntary 

nature of directed prosocial actions when using positive reinforcement to encourage 

environmentally friendly behaviours. Positive reinforcement messaging is effective but can face 

a ceiling effect in larger scaled environmentally friendly interventions (Ceschi et al., 2021). 

Skinner (1958) defined positive reinforcement as the increased frequency in a behavior 

following the presentation of a stimulus. The Return-It program has a positive reinforcement 

stimulus in the form of providing AMS Sustainability with 10 cents per bottle returned to 

reinvest into AMS Food Bank. Although there is an incentive present, individuals using Return-

It bins often are either not aware of this or the effect of this incentive is negligible. Research 

indicates that financial incentives decrease intrinsic motivation to act in an environmentally 

friendly manner (Xu et al., 2023). 

Despite these insights, few studies have tested how prosocial positive reinforcement 

messages influence recycling outcomes when linked to community benefits, in real-world 

university settings. Our study addresses this gap by testing a message that connects individual 

recycling actions to a tangible social outcome: “More Clean Bottles = More Money for the 

AMS Food Bank.” This kind of reinforcement not only taps into emotional motivation (hope, 

pride, contribution to others), but also provides a clear directive for behavior. By observing 

changes in contamination and eligible items counted before and after message exposure, our 

experiment contributes to the growing literature on behaviorally informed recycling interventions 

in shared public spaces.  

 

RESEARCH QUESTION AND HYPOTHESIS 

Research question 

How does a positive reinforcement message influence the number of contaminated and 

eligible items disposed of in Return-It Bins in the UBC Nest? 

 

Hypothesis 

Given that positive reinforcement has been shown to promote desirable behavior and 

reduce undesirable actions in public settings, there are two hypotheses for this research study:  
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Hypothesis 1. Return-It Bins with a positive reinforcement message (“More Clean 

Bottles = More Money for AMS Food Bank”) will have lower contamination levels compared to 

bins without a message.  

Hypothesis 2. Return-It Bins with a positive reinforcement message (“More Clean 

Bottles = More Money for AMS Food Bank”) will have a higher number of correctly recycled 

items compared to bins without a message. 

METHODS 

Participants 

The target sample size for this between-groups design was determined through a power 

analysis, which recommended 785 items to ensure power= .9 and ⍺= .05 (see Appendix II - Fig. 

1.1.). However, the researchers managed to only collect a sample size of 232 items (see 

Appendix II - Fig. 1.2), with 95 from the Bin 1 (control) and 137 from the Bin 2 (experimental). 

The study focused on items in the bins rather than individual participant data. The sample of bin 

users likely consisted of young adults aged 18-30, primarily students and staff from the 

University of British Columbia. 

 

Conditions 

This between-groups design involved two independent variables (IVs). The first IV was 

the type of bin: Bin 1 served as the control bin with no intervention, and Bin 2 served as the 

experimental bin, which displayed a positive reinforcement message on a poster during the 

intervention week. The second IV was the time period: baseline (March 5-11) and intervention 

(March 13-19). This design resulted in four conditions: 

1. Bin 1 (control) during baseline (March 5-11) 

2. Bin 1 (control) during intervention (March 13-19) 

3. Bin 2 (experimental) during baseline (March 5-11) 

4. Bin 2 (experimental) during intervention (March 13-19) 

The positive reinforcement message, “More Clean Bottles = More Money for the AMS 

Food Bank,” was displayed on Bin 2 during the intervention week (see Appendix I). This 

message aimed to target proper recycling behaviors by associating recycling with rewarding a 

charitable cause, where more clean bottles meant more money for the AMS Food Bank. 

 

Measures 

The two primary dependent variables were the number of contaminated items and the 

number of eligible recyclable items disposed of in the bins. Contaminated items were defined as 

non-recyclable materials disposed of in the bins (e.g., food waste, plastic bags). Eligible 

recyclable items were clean items that meet the Return-It program’s criteria for recycling (e.g., 

plastic bottles, cans, juice boxes) (see Appendix I). The researchers observed both bins daily 

from 11:00 am to 5:00 pm during both the baseline (March 5-11) and intervention (March 13-19) 

weeks to record the number of contaminated and eligible recyclable items. Working in pairs, 

researchers took 2-hour shifts and rotated each day to ensure the bins were constantly observed. 

Additionally, photos were taken at 11:00 am before observation began, and at 5:00 pm after 

observation ended each day for each bin, to capture changes during the unobserved periods. 
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It is important to note that contamination rates and recycling rates were not directly 

calculated. Instead, raw counts of contaminants and eligible recyclables were conducted to assess 

recycling behaviors. 

 

Procedure 

The study aimed to assess the impact of a positive reinforcement message on recycling 

behaviors at the AMS Student Nest, a high-traffic area on the University of British Columbia 

Vancouver campus. The primary objective was to determine whether the presence of a positive 

reinforcement message led to a reduction in contamination and an increase in eligible recyclable 

items disposed of correctly. 

The study utilized two Return-It bins: Bin 1 (control) and Bin 2 (experimental). During 

the baseline week (March 5-11), both bins were monitored without any intervention, and the 

types of items disposed of were categorized as either contaminants or eligible recyclables. 

During this period, data were collected daily from 11:00 am to 5:00 pm to account for variations 

in foot traffic and recycling activity. 

During the intervention week (March 13-19), a positive reinforcement message was 

placed on Bin 2, while Bin 1 remained unchanged. Researchers continued to monitor both bins 

daily from 11:00 am to 5:00 pm, recording the number of contaminated and eligible recyclable 

items. 

Challenges in the study include relatively low volume of items disposed of, external 

events that led to increased foot traffic, and having an unintended poster placed on Bin 1 during 

the baseline period (March 10) (see Appendix II - fig. 2.1). Despite these issues, sufficient data 

was collected to draw meaningful conclusions. 

 

RESULTS 

Descriptive Statistics  

Over the period of the two-week observational study, a cumulative total of 232 items 

were recorded across both the Return-It bins. In the baseline week, 95 items were collected from 

both bins, of which 86 (90.5%) were marked as eligible and 9 (9.5%) as contaminated. However, 

in the intervention week, a cumulative total of 137 items were gathered, comprising 119 (86.9%) 

being categorized as eligible and 18 (13.1%) as contaminated (see Appendix III - Table 1.1). 

While the overall number of items disposed of went up during the intervention week, 

largely due to coincidental campus events (e.g., UBC Triathlon, Storm the Wall), preliminary 

comparisons revealed differences in the proportion of contaminated and eligible items by 

condition (see Appendix III - Fig, 1.1). Specifically, the experimental bin, which received the 

positive reinforcement poster, had decreased the number of contaminated items from 9 to 4, 

while overall item disposal had increased (see Appendix III - Fig. 1.2).  

 

Analysis of Contaminated Items (Hypothesis 1) 

To evaluate Hypothesis 1, which predicted that the presence of a positive reinforcement 

message would result in a reduction in contamination, a 2×2 contingency table was constructed 

comparing the number of contaminated and non-contaminated items between the baseline and 

intervention conditions (see Appendix III - Table 2.1). Due to a zero value in one of the cells 
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during the baseline condition (no contamination observed in Bin 1), the assumptions of the chi-

square test were violated. Therefore, a Fisher’s Exact Test was used. 

Fisher’s Exact Test (see Appendix III - Fig. 2.1) revealed a statistically significant 

association between condition and contamination status, p = 0.0002, indicating that 

contamination was significantly lower in the intervention condition. An effect size was 

calculated using Cramér’s V, which yielded a value of 0.22 (see Appendix III - Fig. 2.2), 

indicating a small-to-moderate association between the presence of the poster and contamination 

levels. These results support Hypothesis 1, suggesting that the positive reinforcement message 

was effective in reducing contamination in the Return-It bins. 

 

Analysis of Eligible Items (Hypothesis 2) 

To test Hypothesis 2, which posited that the number of correctly recycled (eligible) items 

would increase in the presence of the positive reinforcement message, a second 2×2 contingency 

table was created comparing the number of eligible items between the baseline and intervention 

conditions (see Appendix III - Table 3.1). In this case, the assumptions of the chi-square test were 

met. 

A Chi-squared Test of Independence revealed that the difference in eligible item disposal 

between the two conditions was not statistically significant. 𝜒2(1, N = 232) = 0.3761, p = .5397 

(see Appendix III - Fig. 3.1). Although the raw number of eligible items was higher in the 

intervention condition (n = 119) than in the baseline condition (n = 86), this difference was not 

statistically meaningful. The corresponding Cramér’s V = 0.04, suggesting a negligible effect 

size (see Appendix III -Fig. 3.2). 

Therefore, Hypothesis 2 was not supported, indicating that the positive reinforcement 

message did not significantly increase the number of eligible items disposed of in the Return-It 

bins. 

 

DISCUSSION 

This study examined whether a positive reinforcement message could reduce 

contamination and increase the number of eligible items placed in Return-It Bins. The results 

suggest that the intervention was effective in decreasing contamination, but not in increasing 

eligible item disposal. Statistical analysis revealed a significant decrease in contamination during 

the intervention week, which supports hypothesis 1— positive reinforcement would effectively 

decrease contamination in Return-It bins. This suggests that clear messaging likely decreased 

confusion and prompted more thoughtful disposal behavior. Although these results indicate a 

decrease in contamination, the effect size was small which suggest unintended behavioural 

changes. This implies that participants may be shifting contamination to adjacent bins due to 

uncertainty about what eligible items mean.   

In contrast, there was no statistically significant increase in the number of eligible items 

during intervention week, which led to the rejection of hypothesis 2 — positive reinforcement 

messaging would increase the amount of eligible items being disposed of. This result may be 

attributed to several confounding factors. For instance, events taking place in the NEST during 

the experimental week could have influenced foot traffic and bin usage, leading to inconsistent 

disposal behavior. Additionally, confusion caused by the presence of other recycling bins nearby 
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may have made it harder for participants to understand or act on the poster message, diluting its 

potential effect on proper recycling.  

These results have several implications. First, they reinforce prior research showing that 

positive reinforcement can modify behavior when the messaging is simple, visible, and 

emotionally motivating (Micaelsen & Esch, 2023). The significant reduction in contamination 

builds upon previous findings that emotional appeals, like pride or contributing to a cause, can 

enhance environmental responsibility (Liu & Yang, 2022). Second, the lack of a significant 

increase in eligible items highlights the limitations of relying solely on messaging, especially in 

environments with competing stimuli or unclear infrastructure. This finding aligns with previous 

research that motivational messaging alone may not be enough — positive reinforcement should 

be combined with other strategies like clear signage or social norm reinforcement to effectively 

increase desired recycling behaviors (Metzler 2023). 

 

Limitations 

This study had several limitations. The sample size (N = 232) fell short of the target (N = 

785), limiting the statistical power of the results. Only two bins were used over a short time 

frame, which limited data collection.  Additionally, usage varies between bins, with Bin 2 

consistently receiving more items, likely due to better visibility and surrounding seating. This 

imbalance may have influenced contamination and usage rates and reduced the overall effect 

size. Uncontrolled factors also impacted data accuracy. During the final control week, an 

unknown poster was installed on Bin 2, which may have affected disposal behavior (See 

Appendix II - Fig 2.1). Furthermore, increased foot traffic from campus events such as the 

triathlon, Makers Market, and Storm the Wall may have skewed typical disposal patterns. Future 

studies are recommended to include larger sample size, longer data collection periods, the 

inclusion of more bins, and control for external events to better assess the impact of positive 

reinforcement on eligible item disposal and contamination rates.  

 

RECOMMENDATIONS 

Our project supports AMS sustainability goals by demonstrating how behavioral 

psychology can enhance recycling practices. As part of the UBC SEEDS Sustainability Program, 

our work exemplifies the “living lab” approach—bridging academic research with operational 

priorities to inform campus policies and planning (UBC SEEDS Sustainability Program, 2019). 

By applying theory to practice, the initiative contributes to building a resilient, sustainable 

campus community while aligning with SEEDS’ mission to advance sustainability through 

student-led research. 

To ensure this work has lasting impact, we recommend a campus-wide implementation of 

our positive reinforcement poster (see Appendix IV - Fig. 1.1), using our tested poster to create 

consistent visual cues that reduce user confusion and encourage proper recycling behavior. This 

is consistent with Michaelsn and Esch’s (2023) findings that positive reinforcement can 

effectively modify behavior. To evaluate the long-term effectiveness, we suggest that UBC 

conduct longitudinal studies in a variety of settings and seasons. To address the low volume of 

items collected compared to projections, we recommend that UBC conducts further research 

around high-traffic areas such as the AMS Nest and academic buildings to identify more 

strategic bin placements that maximize visibility and accessibility. This aligns with Rosenthal 
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and Linder’s (2021) findings that making bins easier to locate and more accessible could 

encourage higher participation rates and reduce contamination. 

To amplify the impact of these physical interventions, we also suggest that UBC leverage 

its existing communication platforms—such as Instagram, digital signage, and student 

newsletters—to raise awareness about the Return-It program. These channels can educate the 

campus community on what qualifies as an eligible item, as well as to emphasize the 

environmental importance of responsible recycling. This recommendation supports UBC 

SEEDS’ objective of using interdisciplinary engagement to address sustainability challenges and 

helps foster a culture of collective responsibility (UBC SEEDS Sustainability Program, 2019). 

Furthermore, we recommend integrating waste-sorting guidance into student orientation and 

residence onboarding, helping to build sustainable habits early and establish a shared 

understanding of campus expectations. 
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APPENDIX I: Intervention Poster (Original) 

 
Figure 1.1 - Positive Reinforcement Poster (Original) 
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APPENDIX II: Methods 

I. Participants 

 
Figure 1.1 - Power Analysis Result 
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Figure 1.2 - Power Analysis vs Actual Count (Sample Size) 

II. Procedure - Challenges during data collection  

 
Figure 2.1 - Unknown poster placed on Bin 1 during the baseline period 
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APPENDIX III: Statistical Results and Graphics 

I. Descriptive Statistics  

 
Figure 1.1 - Breakdown of Eligible vs Contaminated Items (Total) 

 

 
Figure 1.2 - Contamination Rate by Bin  
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Table 1.1- Results per Measure 

 

II. Analysis of Contaminated Items (Hypothesis 1) 

 
Table 2.1- Results (Contaminants): Raw Count and Rate 
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Figure 2.1 - Fisher’s Exact Test Result (Contaminated Items) 

 

 
Figure 2.2 - Cramer’s V (Contaminated Items) 

 

III. Analysis of Eligible Items (Hypothesis 2) 

 
Table 3.1- Results (Eligible Items): Raw Count and Rate 
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Figure 3.1 - Chi-square Test (Eligible Items) 

 

 
Figure 3.2 - Cramer’s V (Eligible Items) 
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APPENDIX IV: Recommendations 

 
Figure 1.1 - Positive Reinforcement Poster  


