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Executive Summary  

Introduction 
UBC Vancouver’s all-access dining model implemented in 2022 has presented challenges to 

reducing post-consumer food waste. While informational feedback has been widely used to 

combat food waste behavior, there is a lack of research on the combined effects of informational 

feedback with other forms of interventions. Consequently, as part of UBC’s goal to reduce food 

waste by 50% by 2030, our study examines how the combination of informational feedback and 

normative prompt can influence post-consumer food waste.  

Research Question  

How does signage displaying daily fluctuations in food waste (percent change) affect the total 

food waste weight in kilograms at an all-access dining hall?  

Methods  

We designed signs placed in three locations at Open Kitchen displaying daily food waste 

percentage change along with a prompt to reduce food waste. Our condition 1 is when there is a 

displayed decrease, and condition 2 is when there is a displayed increase. Over 14 days, food 

waste data from Open Kitchen was collected to update the percentage change in food waste.  

Results  

Results show that combining a normative prompt and feedback effectively reduces food waste at 

Open Kitchen, specifically by 40.5%. Furthermore, when comparing the effectiveness of a 

displayed decrease and a displayed increase, there are no statistically significant differences in 

food waste behavior.  

Recommendations 

We recommend that UBC dining halls display waste data in the three first year dining halls: 

Gather, Feast, and Open Kitchen. We also recommend that UBC continue collecting waste data 

so that future research can utilize a larger data sample which accounts for time-of-year as a 

confounding factor. UBC dining halls may also benefit from tracking waste in relation to dining 

options and adjusting their menus accordingly. Finally, we recommend the implementation of a 

food waste tracking system, such as LeanPathTM, that provides data collection tools and analytics 

across UBC’s dining halls.  
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Introduction  
 

Existing literature reveals a predominant reliance on informational interventions, such as 

informational feedback, both in practical campaigns against consumer food waste (FW) and 

academic literature on FW reduction.8 Informational feedback provides relevant descriptive 

numerical data that gives individuals insight into their FW behavior. However, the effectiveness 

of informational feedback when presented alone is often limited, due to the absence of social 

comparison exposed to the individuals.9, 10 Concurrently, studies advocate for the integration of 

combined interventions to enhance the effectiveness of informational feedback.7, 9 This 

highlights a critical gap in current research, suggesting the need to explore the effectiveness of 

combining informational interventions with other interventions on influencing FW behavior.  

 

Prompts are direct verbal or written reminders to perform or avoid certain behaviors, which has 

been shown to be one of the most effective intervention types for influencing FW reduction.6, 9 

Notably, prompts that convey obligatory directive messages are more effective than knowledge-

based prompts.9 Consequently, it is meaningful to explore the effect of the combination of 

informational feedback and prompt on overall FW production, specifically focusing on the 

combination of live informational feedback and obligatory directive prompt.  

 

Moreover, informational feedback on FW behavior as descriptive numerical data can be 

categorized as either desirable or undesirable, depending on the amount of FW produced. 

Reporting desirable progress may have an unintended boomerang effect on individuals who 

already engage in the desired behavior, wherein the message induces further waste behavior, 

contradicting the intended direction of FW reduction.7 Conversely, repeatedly reporting 

undesirable changes may lead to learned helplessness,3 a failure to improve behavior brought on 

by the belief that a goal is unattainable. Thus, we also aimed to evaluate the difference in the 

effectiveness between desirable vs. undesirable informational feedback on affecting FW 

production.  
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Research Question and Hypotheses 

Research Question 

How does signage displaying daily fluctuations in food waste (percent change) affect the total 

food waste weight in kilograms at an all-access dining hall?  

 

Hypotheses 

Our first hypothesis (H1) states that the combination of feedback and normative prompt 

significantly affects post-consumer food waste. Our second hypothesis (H2) states that there will 

be a difference between the effectiveness of a displayed decrease versus a displayed increase on 

post-consumer food waste.  

  



Through Ups and Downs 

Method 

Participants  

Open Kitchen at Orchard Commons was chosen as the site for this experiment. Our participants 

consisted of mostly first-year UBC residents who use their mandatory All-Access Dining Plan to 

dine at Open Kitchen. The dining hall offers a door rate for non-residents, therefore we 

anticipated a variety of participants. After conducting an a priori power analysis (effect size = 

0.2, α = 0.05, power = 0.8, and 2 groups) (see Figure A1), the minimum sample size needed was 

100 per condition (N = 200). We initially had 3 condition groups, requiring a minimum sample 

size of 82 per 3 conditions (N = 246). Hence, during the first 2 days of the 14 day intervention, 

we collected 82 samples per 3 conditions (N = 164). In the remaining 12 days, we collected 100 

samples per 2 conditions daily (N = 1200). We have obtained a total of 1364 participants (N = 

1364) for observation and collected 28 days  (N = 28) of total FW data in kilograms (kg) over the 

course of the experiment. The day following the intervention period, we obtained an additional 

95 participants (N = 95) as samples for a debrief survey. 

 

Conditions 

Our experimental conditions involved two variations of posters which were displayed depending 

on the amount of total FW (kg) produced. In our first condition: display decrease, decrease in 

FW (in percentage) from the previous day, and a green downward arrow was displayed. An 

additional smiley face was included to mitigate a boomerang effect.3 In the second condition: 

display increase, increase in FW (in percentage) from the previous day, and a red upward arrow 

was displayed (see Figure A2). The arrow colors were chosen to clearly communicate that a 

decrease is desirable and an increase is not desirable. The normative prompt, design, and 

placement, were kept constant between conditions. Posters were strategically placed in locations 

with high foot traffic to maximize visibility prior to entering the food sorting station (see Figure 

A3). These specific locations were chosen in hopes of encouraging conscious consumption and 

disposal. Since our study had no control group, we obtained pre-intervention data for 

comparison. 

 

Measures  

To test for H1, we measured total FW in kilograms as the dependent variable. The total FW (kg) 

was obtained from Open Kitchen daily after business hours. The total FW (kg) data for the 14-

day period preceding our intervention was provided by the Social Ecological Economic 

Development Studies (SEEDS) program to establish our baseline period for a total of 28 days (N 

= 28). 8 days were omitted due to missing data values (see Figure A4). For H2, to support the 

strength of the quantitative data of the FW (kg), qualitative data was collected using our FW 

behavior observation rating scale (see Figure A5) which rates participants on the amount of FW 

produced on-site to determine whether there is a difference in effect between the two conditions. 

Our scale ranged from 0 to 5 (0 = no food waste, 1 = unavoidable food waste, 2 = cleaning plate, 

3 = minimal food waste, 4 = moderate food waste, 5 = excessive food waste). Inter-Rater 
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Agreement was assessed through Intraclass Correlation Coefficient (ICC) to measure the degree 

of agreements between two group members (observers) to validate the reliability of the scale (see 

Table B1). 

 

Procedure 

Intervention Food Waste Data Collection  

Our intervention period began late-February until early-March 2024 where we managed to obtain 

FW (kg) data for 14 days. During the intervention, group members updated all three display 

posters daily to display either the green downward arrow (display decrease) or the red upward 

arrow (display increase) along with the numerical value (in percentage) to demonstrate either an 

increase or decrease in total FW (kg) per person. To update the posters with the correct value and 

condition, group members acquired the number of daily guests (see Figure A6) from the kitchen 

office and referred to the daily FW (kg) bins weighed (see Figure A7) after business hours (10 

p.m.). Total FW (kg) was divided by the total number of guests to calculate the average food 

waste per person (AFWPP) in kilograms. The AFWPP (kg) difference is then divided by the 

AFWPP of the preceding day to calculate the change in FW which either results in an increase or 

decrease compared to the previous day (see Figure A8). 

 

Observation Data Collection  

During the intervention period, two observers rated participants who entered the sorting station 

area during dinner hours (7 p.m.) daily. Observers rated participants in 0.5 increments (e.g., 2.5 = 

2-3) to account for parameters between whole numbers. Observation was conducted inside the 

second floor study room above the dining hall. The study room windows allowed observers to 

view participants entering and using the sorting station. We collected our samples using 

convenience sampling. Observers selected and agreed on rating the same participants (see Figure 

A9). Ratings are based on the quantity of food that participants discard. Not all participants who 

entered the sorting station were captured in the sample due to the busy nature of the dining hall. 

The duration of observation depended on when the total sample size (N = 100) was reached. 

 

Survey 

After the completion of the study, we conducted a debrief survey (see Figure C1) the following 

day on March 10, 2024, during lunch hour as a supplement to our study. The survey was 

constructed using Qualtrics provided by UBC. Group members distributed the survey through 

the use of quick response (QR) codes and by approaching potential participants in the vicinity of 

the dining hall. Only completed survey samples on March 10 were used (N = 95) in the final 

results (see Figure C2) while the remaining incomplete surveys were omitted. The purpose of the 

survey was to serve as a supplementary material to determine how often our posters were noticed 

and understood amongst the population.  
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Results  

Hypothesis 1: Baseline vs. Intervention  

To measure the effectiveness of signage with the combination of feedback and normative prompt 

significantly affecting FW, we conducted a Mann-Whitney U test to compare the difference in 

FW (kg) production between the baseline (N = 14, M = 0.11, SD = 0.07) and intervention (N = 

14, M = 0.06, SD = 0.01) periods. The non-parametric test was used due to the violation of the 

normality assumption in our datasets based on the Shapiro-Wilk test result (baseline: W = 0.32, p 

<.001; intervention: W = 0.98, p = .94). We found that there was a significant difference in FW 

(kg) production between the two periods (U = 44, p = .01, r = 0.55, a moderate effect), baseline 

and intervention. This supports our hypothesis that displaying descriptive feedback alongside a 

normative prompt leads to a reduction in total FW (kg). The calculated mean across both periods 

also suggests that on average, FWPP was reduced by 40.5% during the intervention period, 

graphically represented with a box plot (see Figure B1). 

 

Hypothesis 2: Display Decrease vs. Display Increase  

To measure the difference in the effectiveness between the two conditions of the display increase 

and display decrease on FW, a Mann-Whitney U test is also conducted to compare the difference 

in FW (kg) production between the display decrease (N = 8, M = 0.0683, SD = 0.0114) and 

display increase (N = 6, M = 0.0576, SD = 0.0154).  The non-parametric test was used due to the 

violation of the normality assumption in our datasets based on the Shapiro-Wilk test result 

(Decrease: W = 0.931, p = .523; Increase: W = 0.927, p = .558). The comparison yielded a non-

significant difference between the two conditions of display decrease and display increase (U = 

13, p = .181, r = 0.458) (see Table B6, Figure B2), which fails to support our hypothesis that 

there is a difference in the effectiveness between the two conditions.  

 

Observation 

To further examine the effectiveness of our intervention, we also analyzed the consistency of our 

observational rating data and the collected FW data. For the observational ratings, we first tested 

for inter-rater reliability by conducting an Intraclass Correlation Coefficient (ICC) analysis to 

assess the degree of agreement between the two raters rating the same subject. We used a one-

way random effects model (2,1) which yielded a value of 0.89. The 95% confidence interval for 

the ICC ranged from 0.83 to 0.93 (see Table B1). This indicates high reliability among any given 

two observers. To examine the consistency of the observational rating with the FW data (kg) 

trend during the intervention period, we conducted a Pearson’s correlation between the average 

observation ratings and the average dinner FW (kg) data during the intervention period since 

observation occurred during dinner hours. Our findings suggest a weak relationship (r = .289) 

between the average observation ratings and the trend of FW data (kg) during the intervention 

(see Table B3). To further support our findings on H2, we conducted a Mann-Whitney U test to 

compare the difference in observational ratings between the days exhibiting increase (N = 6, M = 

2.05, SD = 0.295) and days exhibiting decrease (N = 8, M = 2.19, SD = 0.348) (see Table B4). 
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Our findings did not find a statistical significance between the ratings on the two conditions 

exhibited  (U = 18.5, p = .518, r = 0.229) (see Table B5), which is consistent with the findings 

from the previous analysis of FW data (kg).  

 

Survey 

Of those who completed the debrief survey (N = 95), 96% reported themselves as a regular diner 

at Open Kitchen. 66% reported to have seen both poster conditions, with 79% answering “Yes” 

for display decrease and 78% answering “Yes” for display increase. There were mixed results 

when asked if seeing either poster led them to waste less food (see Figure C2).  
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Discussion 

Implications  

Past studies advocate for combining interventions to enhance the effectiveness of informational 

feedback.6, 9 Consistent with this research, our results indicate support for our hypothesis that the 

combination of daily informational feedback and normative prompt is an effective approach to 

reduce FW at Open Kitchen. Despite this, we found that consumer behavior does not differ 

depending on whether an increase or decrease in FW is displayed which did not support our 

second hypothesis considering we were able to maintain a sustained decrease regardless of 

changes in our signage. Moreover, written reminders have previously been proven effective in 

encouraging FW reduction behaviors.5, 9 However, since our study combined two intervention 

types, our current data cannot conclude the effectiveness of written reminders alone.  

 

Nonetheless, our data exhibits an average waste weight decrease of 40.5% by the end of the 

intervention period, with 66% of participants reporting observing the poster within the dining 

hall (see Appendix C2). The presence of informational feedback and normative prompt appear to 

be effective in reducing FW at Open Kitchen Dining Hall, suggesting that the continued presence 

of such posters may contribute to behavior maintenance, and permit a greater understanding of 

behavioral change in waste reduction contexts in the long-term. This approach can be 

implemented in real-world settings using simple yet effective signage, contributing to existing 

literature by advocating for the integration of combined interventions ultimately enhancing the 

effectiveness of informational feedback in reducing dining hall waste. Our intervention supports 

UBC’s environmental sustainability objective by encouraging responsible waste behavior and 

conservation practices. This impact extends beyond the UBC community into the greater 

population as even small changes in waste habits have potential to ripple out and influence 

practices in other communities and settings. 

 

Limitations 

However, it is important to consider the limitations of our study. Firstly, the 14-day intervention 

period provided an insufficient amount of time to evaluate the true impact on consumer behavior. 

This also limited our analysis for our second hypothesis, resulting in only eight data points for 

display decrease and six data points for display increase. Secondly, the inclusion of unavoidable 

and accidental waste, such as bones and cups, within the daily FW data complicated the overall 

FW weight analysis. Additionally, the daily changes that are made to the food menu make it 

difficult to measure the impact of our intervention alone, considering FW may also be influenced 

by individual food preferences. A fixed menu rotation would make it possible to identify causes 

for potential outliers in FW, and whether food preference is an important confounding variable. 

Concerning our observation site, we encountered a blindspot for one of the sorting bins which 

made it difficult to accurately discern the amount of food some participants wasted. In addition, 

we faced the challenge of participants who made double trips. While we tried our best to omit 

this from our 100 samples of observational data, there is a margin of human error that was 

difficult to control. Future research should look to collect and log waste data in the same way for 
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at least one whole semester where menu items would rotate on a fixed weekly schedule. This 

would allow for greater data collection and thus a more reliable analysis, as well as more time for 

participants to potentially adopt and maintain the desirable behavior. Ultimately, this future 

research would more accurately understand the effectiveness of our interventional approach.  
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Recommendations 
Given the decrease in total food waste during our intervention (see Figure B3), we recommend 

that UBC dining halls display waste data in the three first year dining halls: Gather, Feast, and 

Open Kitchen. By tracking and reporting according to individual dining halls, the impact of 

feedback can be increased through the use of social-norms messaging which involves informing 

target groups of peer behavior and has been proven effective in motivating behavior change.2, 5, 8 

We also recommend that UBC continue collecting waste data so that future research can utilize a 

larger data sample which accounts for time-of-year as a confounding factor. Due to the absence 

of a boomerang effect or learned helplessness, we don’t see any justification for omitting any 

fluctuations when reporting data to diners. We have found that visual assessments of volume 

according to our scale are not a reliable predictor of total waste mass (kg), however, during our 

qualitative observations there were several days with a noticeably high number of untouched 

plates being tossed which prompts us to recommend that UBC dining halls track waste in 

relation to dining options and adjust their menus accordingly.  

 

Finally, we recognize that collecting, processing, and reporting data on a daily basis would 

heighten operational demands, so we recommend the implementation of a FW tracking system, 

such as LeanPath, that provides data collection tools and analytics. Though it would cost an 

estimated $30,000 a year to implement across the 3 first year dining halls, reducing waste has 

positive financial impacts in addition to environmental ones.1 Other universities that have 

implemented the program consistently report a 48-64% reduction in waste year over year4 which 

is consistent with our results. Additionally, the LeanPath Online cloud-based analytics software 

reports the dollar value of each gram wasted in real time which would make it easy to quickly 

determine whether the benefits of the program outweigh the costs. 
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Appendices 

Appendix A: Methods 

 
Figure A1. A priori power analysis using G*Power.  

 

 

 
 

Figure A2. The two condition poster designs. Condition 1: Displayed Decrease (left) & 

Condition 2: Displayed Increase (right).  

 

 

 



Through Ups and Downs 

 
Figure A3. Site of the experiment: Open Kitchen dining hall at Orchard Commons at UBC.  

 

 

 

Figure A4. A section of the Google Sheets page of the imported baseline data from SEEDS with 

the available data for food waste highlighted in green.  
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Figure A5. A visual representation of the Food Waste Behaviour Observation Rating Scale  

 

 
Figure A6. An example of the printed copy of the number of guests for March 9, 2024 showing a 

total number of 2478 guests provided by the kitchen staff.  

 

 

Figure A7. An example page from March 9, 2024 showing a total daily food waste of 152 (kg) 

from the clipboard located behind the sorting station.  



Through Ups and Downs 

 

Figure A8. Display Decrease poster for March 8, 2024 displaying a desirable 49% decrease 

(above) calculated with a formula (middle) using Google Sheets (below).  

 

 

Figure A9. Observational rating interface for March 8, 2024 using Google sheets.  
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Appendix B: Statistical Analyses  

 

Table B1. Observer 1 Ratings and Observer 2 Ratings, ICC.  

 
Figure B1. Box Plot of Waste Per Person in kilograms (Baseline vs. Intervention).  
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Table B2. Baseline vs. Intervention, Mann-Whitney U test for H1.  

 

Figure B2. Box Plot of Avg. Food Waste Per Person in kilograms (Increase vs. Decrease).  
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Table B3. Avg. Observation Rating vs. Avg. Dinner FW in kilograms, Pearson’s correlation.  

 

 
Table B4. Decrease (kg) data vs. Increase (kg) data, Shapiro-Wilk test for H2.  
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Table B5. Decrease Ratings vs. Increase Ratings data, Mann-Whitney U test for H2.  

 

 
Table B6. Decrease (kg) vs. Increase (kg) Waste Data, Mann-Whitney U test for H2.  

 

 
Figure B3. Line Graph of the Baseline to Intervention Food Waste Data.  
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Appendix C: Survey 

Q1. Before beginning the survey, select I consent to indicate that you have read and understood  

the attached form.  

  

○ I consent  

Q2. Do you regularly eat at Open Kitchen?  

○ Yes ○ No  

Q3. Have you seen these posters in the dining hall?  



Through Ups and Downs 

 

○ Yes ○ No  

Q4. Have you seen this variation?  
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○ Yes  

○ No  

Q5. Did you understand this to mean that waste went up by the displayed percentage?  

○ Yes 

○ Mostly  

○ No  

Q6. Did seeing this poster lead you to waste less food?  

○ Definitely not  

○ Probably not  

○ Maybe 

○ Probably  

○ Definitely  
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Q7. Have you seen this variation?  

 
○ Yes  

○ No  

Q8. Did you understand this to mean that waste went down by the displayed percentage?  

○ Yes 

○ Mostly  

○ No  

Q9. Did seeing this poster lead you to waste less food?  

○ Definitely not  

○ Probably not  

○ Maybe 

○ Probably  

○ Definitely  

Figure C1. Survey Questions 
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Figure C2. Survey Results  


