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Introduction/Abstract: 
 
The Eco-Reps Outdoor Recycling Project team has collaborated with Penn’s Urban Parks and Architect’s 
Office over the past academic year. Our aim has been to evaluate strategies for improving the outdoor 
waste stream on campus. Such strategies focused on enhancing the appearance of the outdoor trash and 
recycling bins on campus.  By conducting initial surveys and waste audits, we gained some insights on 
how Penn students currently dispose of their waste and how we may be able to make it easier for them to 
do so. We used this information to design a pilot with the goal of making changes to maximize recycling 
and landfill diversion. This pilot, which was implemented in two locations on campus, consisted of 
changing the color of the lids of the outdoor recycling bins to distinguish them from the trash bins, as well 
as adding informational signage to both types of bins. We evaluated the effectiveness of the pilot by 
conducting waste audits after these changes were made and comparing the results to those of our initial 
waste audits. The results showed an increase in real recycling rates and a decrease in contamination rates, 
representing an overall improvement in the outdoor waste stream. In addition, we conducted a survey to 
gauge students’ impressions of the changes made in the pilot and received positive feedback to indicate 
that these changes were useful. Thus, we presented these changes to the Urban Parks and Architect’s 
Office as possible strategies to be implemented throughout campus. 
 
 

Project Goals: 
 
Our overall goal is to improve the outdoor waste stream on campus by maximizing recycling and landfill 
diversion. In particular, we seek to reduce cross-contamination in outdoor trash and recycling bins by 
encouraging users to dispose of items in their proper bins. Our approach was to focus on making it easier 
and more convenient for pedestrians to distinguish between outdoor trash and recycling bins and identify 
what belongs in each. The effectiveness of our project was evaluated primarily through the metrics of real 
recycling rate and contamination rate. The real recycling rate measures how much waste is properly 
recycled; this is distinct from the commonly used diversion rate, which simply measures how much of the 
waste collection came from recycling bins, regardless of whether the contents are recyclable or not. The 
contamination rate measures the percent of incorrectly placed wastes; for instance, this metric accounts 
for recyclables placed in trash bags or trash items that are placed in recycling bins. Our goal was to 
increase real recycling rates and decrease contamination rates. 
 
 
 
 

Research Findings: 



 

 
Our preliminary research consisted of evaluating how other universities and cities at large have designed 
their outdoor waste systems. We noticed that many areas utilized a consistent color scheme to distinguish 
between different types of waste: trash, recycling, and sometimes composting. In addition to color, many 
places had text or large symbols indicating what type of trash belonged in each bin. The overall objective 
of these methods was to make it easier for people to identify which bin their waste should go into.  
 
To gain a better idea of the situation at Penn, we conducted a survey to understand students’ outdoor 
recycling habits and their opinions on potential options for improving the current bins. From our survey, 
which had 130 responses, we found that most respondents thought the current bins are fairly easy to 
distinguish, though the distribution of results indicates that there is still room for improvement. Figure 1 
presents our survey results on students’ opinions toward the current bins, where an ease of distinguishing 
rating of 1 corresponds with “very easy” and an ease of distinguishing rating of 10 corresponds with “very 
difficult”. As shown by the results, the distribution of responses appears bimodal with most weight 
toward the lower end of the spectrum. The median of survey responses was a 3/10 and the mean was 
3.85/10. 
 
In our survey, we also suggested various strategies that other universities have implemented on their 
campuses and asked respondents to select any they thought might be helpful. The two most popular 
suggestions - having different colored lids for bins containing different types of waste and incorporating 
informational signage on the bins - informed the design of our pilot.  
 

Figure 1: Initial survey results on ease of distinguishing between bins in current set-up 



 

Figure 2: Initial survey results on potential options to improve distinguishability 
 
We also conducted an initial waste audit to gauge the current recycling situation. We decided to pilot two 
locations on campus, College Green and High Rise Field, which is also where our initial waste audits 
were carried out. The baseline results suggest that there is certainly room for improvement. An average of 
45.2% of waste was recycled, with 39.5% of the waste being properly recycled. During the audit, we also 
noticed several types of misplaced items, namely coffee cups, styrofoam, and plastic bags in particular. 
These data and observations also informed our design for each of the components of our pilot.  
 
 
 
 
 
 
 
 
 
 
 



 

Date  Location  Type of 
Bin 

Total 
Weight (lb) 

Incorrectly 
Placed (lb) 

Diversion 
Rate 

Real 
Recycling 
Rate 

Contamination 
Rate 

Dec. 
1, 

2016 

College 
Green 

Trash  5.2  0.6 
2.8 / 8  
= 35% 

2.2 / 8 
= 27.5% 

11.5% 

Recycling  2.8  0.6  21.4% 

High 
Rises  

Trash  8.4  0 

8.4 / 16.8 
=50% 

7.6 / 16.8 
= 45.2% 

<1% 

Recycling  3.0  0  <1% 

Mixed 
Paper 

5.4  0.8  14.8% 

Weighted Averages  45.2%  39.5%  8.1% 

Table 1: Initial waste audit data 
 
 

Key Stakeholders: 
 

1. Green Campus Partnership 
2. Urban Parks (FRES) 
3. Office of the University Architect 

 
 

Methodology: 
 
We followed a relatively straightforward process for this project. We conducted preliminary research, an 
initial survey, and an initial waste audit before carrying out our pilot. After the pilot, we conducted a 
waste audit to identify any changes in recycling habits and sent out a follow-up survey to evaluate the 
perceived effectiveness of the changes.  
 
Our preliminary research consisted of looking into the recycling programs at other universities that have 
been excelling in sustainability. We looked into schools such as University of California, Davis and 
University of Rochester for inspiration. We also looked into outdoor recycling signage implemented in 
cities like New York City and our very own Philadelphia. Generally, we found that consistency of color 
and design as well as clarity in distinguishing the different types of bins were critical features.  
 
To supplement these initial insights, we developed a survey to understand Penn students’ current 
recycling habits and opinions toward different outdoor trash and recycling bin set-ups. The survey results 



 

were intended to help us design the optimal pilot for the people at Penn, one which would take into 
consideration their aesthetic and functional preferences. From the 130 survey responses, we determined 
what components our pilot would include: blue lids for recycling and informational signage. Before 
moving on to the actual implementation of our pilot, we conducted a waste audit to have data on the 
baseline case. 
 
This waste audit not only served to provide initial data to compare our future pilot against, it was also an 
opportunity for us to observe any patterns in waste disposal first-hand. From this waste audit, we noticed 
coffee cups were a frequently disposed item and commonly misplaced. We also saw several plastic bags 
and styrofoam containers in recycling bins.  
 
We decided to conduct our pilot in two locations on campus. Specifically, we set up our pilot using the 
bins in front of College Hall as well as the set of bins between the Covenant Statue and Rodin College 
House, on the side of Locust Walk which Rodin College House is located. Our pilot consisted of two 
components: painting the recycling bin lids blue and adding informational signage to help students 
properly identify where their waste should go. In carrying out our pilot, we coordinated with the Urban 
Parks department to have the recycling bin lids painted blue. We originally envisioned the lids would 
retain the decals on them indicating what type(s) of waste could be disposed in those bins (for example, 
the recycling bins had decals for “Plastic”, “Aluminum”, and “Paper”); however, the decals were painted 
over. We also hoped the bin lids would keep their differently sized openings (for example, a wider circle 
for Trash, a smaller circle for Recycling, and the long rectangular opening for Mixed Paper bins), though 
the painted lids had the same size openings. Nonetheless, the lids were painted blue and the first 
component of our pilot was satisfied. We then designed a set of informational signs that were particularly 
relevant for Penn students based on our observations from the initial waste audit as well as common items 
college students typically need to dispose of, such as to-go containers and newspapers. The informational 
signs were printed and laminated and affixed to the base of the bins using zip ties. (This was only meant 
to be a temporary installment.) 
 
After two weeks of implementation, we conducted a waste audit to see if there were any improvements in 
the waste stream. Following the waste audit, we also created a post-pilot survey to gauge how students 
received the changes in the bins. The results of this survey coupled with the data from our waste audits 
provides a convincing and promising case for the future full-scale implementation of our piloted design 
for the outdoor trash and recycling bins. The next step in our process is primarily to formalize our 
suggestions and seek acceptance from the University.  
 
 

Results and Evaluation: 
 
The results of the waste audit we performed after the pilot are presented in the table below. During this 
pilot, both the blue lids and informational signs were implemented. In addition, we performed a waste 
audit for another version of the pilot where only the blue lids (not the informational signs) were 
implemented. The results for both waste audits are presented in the tables below. 
 



 

 
 
 

Date  Location  Type of 
Bin 

Total 
Weight (lb) 

Incorrectly 
Placed (lb) 

Diversion 
Rate 

Real 
Recycling 
Rate 

Contamination 
Rate 

Feb. 
26, 
2017 

College 
Green 

Trash  9.6  0.2 
17 / 26.6 
= 69.3% 

14.8 / 26.6  
= 55.6% 

2.1% 

Recycling  17  2.2  12.9% 

High 
Rises  

Trash  6.6  0.8 

14 / 20.6 
= 68.0% 

13.4 / 20.6 
= 65.0% 

12.1% 

Recycling  1.8  0.2  11.1% 

Mixed 
Paper 

12.2  0.4  3.3% 

Weighted Averages  65.7%  59.7%  8.1% 

Table 2: Post-pilot waste audit data for blue lids and informational signs 
 
 

Date  Location  Type of 
Bin 

Total 
Weight (lb) 

Incorrectly 
Placed (lb) 

Diversion 
Rate 

Real 
Recycling 
Rate 

Contamination 
Rate 

Mar. 
26, 
2017 

College 
Green 

Trash  4.0  0.6 
8.6 / 12.6 
= 68.3% 

6 / 12.6 
= 47.6% 

15% 

Recycling  8.6  1.6  18.6% 

High 
Rises  

Trash  5.2  0.2 

6.6 / 11.8 
= 55.9% 

6.6 / 11.8 
= 55.9% 

3.8% 

Recycling  -  -  - 

Mixed 
Paper 

6.6  0  <0.1% 

Weighted Averages  62.3%  51.6%  9.8% 

Table 3: Post-pilot waste audit data for blue lids only 
 



 

A summary of the results from the two versions of the pilot are summarized in the following table. These 
are the real recycling rates measured during each waste audit. Overall, we saw a significant increase in the 
real recycling rate, our primary metric, as a result of the changes we made. With just the blue lids 
implemented, there was a 73.1% increase from the initial case in the real recycling rate at the College 
Green location and a 23.7% increase from the initial case in the real recycling rate at the high rises 
location. With both the blue lids and the informational signs implemented, there was a 102.7% increase 
from the initial case in the recycling rate at the College Green location and a 43.8% increase from the 
initial case in the real recycling rate at the high rises location. Thus, there was an average 48.3 % increase 
in the real recycling rate with just the blue lids implemented and an average 73.0% increase in the real 
recycling rate with both the blue lids and informational signs implemented. We can see significant 
positive contributions from each change, blue lids and informational signs. 
 

 
Location of Pilot 

Real Recycling Rate 

Initial  Blue Lids Only  Blue Lids and Signs 

College Green  27.5%  47.6%  55.6% 

High Rises  45.2%  55.9%  65.0% 

Table 4: Combined real recycling rate results for initial and both post-pilot waste audits 
 
In addition to the waste audits, we used a post-pilot survey to evaluate the effectiveness of the changes we 
made. The responses we received indicated an overall positive reception, as can be seen in the pictures 
below. Respondents rated the difficulty of distinguishing between the bins in the current set-up and in the 
pilot set-up, and we found a 32.6% decrease in difficulty rating that confirmed that it was easier to 
distinguish between the bins in the pilot set-up. We believe that this decrease would have been even 
greater had the pilot set-up included the same lids with different sized openings as in the current set-up. In 
addition, respondents rated the helpfulness of the informational signs in determining what should be 
disposed of in each bin an average of 4.3 out of 5. 
 



 

 
Figure 4: Post-pilot survey results on effectiveness of changes 

 
 

In the post-pilot survey, we received additional comments about the pilot from respondents. Overall, the 
comments in regards to the blue lids indicated that the blue lids made it easier to tell at a quick glance 
where to put recycling. Some criticisms that respondents had were that, in addition to the blue color, the 
lids should also have different sized openings and decals. For the informational signage, respondents in 
general found them helpful in determining how certain items should be disposed, but also suggested other 
items that could be included on the signs. Common items included items contaminated with food, bar and 
candy wrappers, batteries, plastic bags, plastic utensils, and bottle caps. Criticisms about the informational 
signs were mainly that they would be hard to see at night and were positioned too low. 
 
 

Recommendations for Future Projects: 
 
As of now, our recommendations are being reviewed by the Urban Parks and Architect’s Office. When 
we presented our recommendations to representatives of these stakeholders, we found that both 
departments were receptive to and supportive of the idea of changing the color of the recycling bin lids. 
However, there was hesitancy to the suggestion of adding informational signage to the outside of the bin 
receptacles for aesthetic reasons. Thus, we recommend that future Eco-Reps focus efforts toward first 
getting the different colored lids implemented throughout campus, since this is more likely to succeed and 
present less roadblocks.  
 
Nonetheless, we still believe that the informational signage strategy should be further pursued, given our 
data that shows its effectiveness. When we met with the Architect’s Office and discussed their concerns 
with them, their representatives emphasized the fact that signage throughout campus is strictly controlled 



 

and must conform to a certain minimalist aesthetic. Moving forward, we recommend that future Eco-Reps 
work with Victor Stanley’s art department or other design professionals to come up with designs for 
informational signs that meet Penn’s standards. We recognize that there must be a compromise between 
the aesthetic qualities and the functionality of the informational signs, but we feel strongly that this can be 
achieved as long as there is good communication with our stakeholders. Additionally, we suggest that 
Eco-Reps continue to conduct occasional waste audits and surveys in the future to evaluate other 
opportunities for improvement. 
 
Another resource that may be utilized in the future is a Green Fund Grant offered by the Green Campus 
Partnership. This may help to offset the costs of full scale implementation, which may used as a means of 
persuasion when seeking approval for full scale implementation from stakeholders. 
 


