
 1 

Increasing Percent Recovery at Lawrence University 

 

Travis Charlow 

 

Environmental Studies department 

 
Introduction 

 
In today’s day and age the population is up above 7 billion people and with a population like that 

consumption is rising as well. Along with that population increase there are more countries that 

are becoming developed. A side effect of a developed country is a higher consumption of goods. 

In 1970 the United States alone produced 121.1 million pounds of municipal solid waste. 

Compared to 2013 where we produced 254.1 million pounds of municipal solid waste. That is a 

doubling of waste produced in just 33 years. Fortunately along with this increase also came an 

increase in recycling. Back in 1970 only 8 million tons of waste was recycled and that is 6.6% 

recovery. In 2013 both of those number increased to 87.2 million pounds recycled and a 34.3% 

recovery rate.  

 

Although we’ve greatly improved our recovery rate, there are a few are easy-to-implement 

changes we can make to improve. Starting with perceptual affordances for recycling. A 

perceptual affordance is a door with a handle on it. The perceptual affordance is that you pull to 

open it. When it comes to recycling bins you can change the hole in the front of the bin. The 

different shapes like a small slot for paper or a small circle for cans and bottles (Duffy and 

Verges, 2009). Also, the route of nudging people is a way that some groups are going. The idea 

behind nudging people is that people like to follow the “norms” of everyone around them 

(Goldstein, 2008). An example of this would be that if everyone in a neighbor hood got an email 

about their heating bills the person with the highest heating bill would have a note saying “your 

bill was $26 more than the average bill in your neighborhood.” Something like that will more 

than likely make people want to do what everyone else is doing and lower their bill. This can be 

used in the recycling world by having townships measure how much weight the trucks are when 

they come in for tipping and know what parts of town the truck came from so they can keep 

track of what part of town has the highest percent recovery.  

 

Knowing what you can and cannot recycle is a big first step in helping to keep down the 

contamination in the recycling system. For example, Outagamie County in Wisconsin has a 

single stream-recycling center (know as the Material Recovery Facility, or MRF) for recyclables 

and a landfill for waste. These two things are good because it gives them a wide variety of 

recyclables that they can sell to companies as well as take care of non-recyclables. But, with the 

MRF and a landfill comes a lot of hard work to keep them environmentally friendly. A big 

problem for the single stream recycling is that contamination can clog the sorting system very 

easily. Contamination starts with people not knowing what is able to be recycled in their area. 

They just throw everything into the recycling and don’t worry about where it goes. But, when the 

wrong materials get put into the system they create an issue for the people working. They make a 

mess, and that mess means time, and time is money. Workers have to stop the system and clean 

it out so that it can continue to work properly. Moreover a contaminated recycling stream 

reduces the value of the recycled products. 
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For this project I wanted to look at how well the Lawrence community was recycling. After 

figuring that out my plan was to see if I could implement some sort of change that would affect 

the amount of recycling in a positive way. The overall goal was to make Lawrence University 

more sustainable in the future. I set out to find the standard from 6 buildings on campus. Next, 

by the end of winter term have some sort of change the numbers in place and be able to measure 

and compare to fall term numbers. As it turns out the Sustainability Committee had solid waste 

on the agenda this year and they were able to help me out. With the trial run purchasing of new 

bins for Youngchild Hall and Trevor Hall.  

  
Methodology 

 
For this project I picked out 6 buildings on Lawrence main campus to perform a waste audit: 

Plantz, Trevor, Execs, Hiett, Youngchild, and Music Drama. I picked these buildings to cover the 

three main aspects of building use here on campus. Plantz and Trevor cover mostly newcomers 

to campus. I labeled them freshman dorms and paired them up to facilitate comparison. The 

Execs and Hiett I labeled as upper classman dorms. Figuring that they are mostly filled with 

students that are juniors and seniors. These two distinctions are useful because there is also an 

age difference between average freshman and average seniors. Those differences may lead to 

different class loads and them participating in different activities outside of academics. Also, 

upperclass students have heard about recycling for two to three years here, so they are better 

educated on proper recycling. Youngchild and Music and Drama are both academic buildings 

with faculty offices, classrooms, laboratories, and studios. MD is in the conservatory and YCH is 

the science department on the other side of College Ave. so it covers a reasonable range of 

academic building use. The reason that I picked two from each of these categories is so that I can 

have a rough sample of where each of these parts of campus is in percent recycled material.  

 

When it comes to sampling for the audit I decided that a good indicator for the trash in each 

dumpster was 3 bags and try to get one small, one medium, one large bag. This is just an 

estimated size, there are no measurements for what a small medium or large is. Just holding them 

up and feeling how heavy they are and also eye balling how many bags are in the dumpster and 

what you think is a good average representation for that dumpster at that time. That way there is 

a range of sizes and it will provide a reasonable estimate of what is in the dumpster. I used the 

same technique for the recycling dumpster. So for each building I have a 3-bag sample of 

“Trash” representing what is destined for the landfill and “recycling” which is headed for the 

Outagamie County MRF.  

 

There are 11 categories into which the trash and recycling is sorted and weighed with a 

handspring scale that is accurate to the half kilogram. This list of categories has been refined to 

fit what is able to be recycled in Outagamie County 

(http://www.recyclemoreoutagamie.org/residential-recycling/). The 11 categories are as 

followed: Plastic bottles/food containers, Disposable coffee cups, White paper, Food waste, 

Paper towels/tissues, Glass, Aluminum/steel/tin containers, Cardboard, Paperboard, Paper, and 

Non-recyclable plastic. Of these 11 categories 3 of them are not recyclable and 8 of them are 

recyclable. Of these 11 categories the 3 that are not recyclable is Food waste, Paper 

towels/tissues, and Non-recyclable plastic.  

http://www.recyclemoreoutagamie.org/residential-recycling/
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After materials are sorted, they are weighed and the percent weight of each category as well as 

the percent weight of recycling and trash is determined for each sample of waste.  By summing 

both the “Trash” and “Recycling” I determine the total waste generated and recovered by weight 

and the and %Recovered. These data are used in direct connection with a 2013 study by the 

EPA. Percent Recovered is calculated by taking the total weight of all 6 bags done for that 

building and dividing by only the weight of recyclables in the recycling. 

 

 
Results and Discussion  

 
Figure 1 shows percent contamination in all 6 of the buildings done in the fall term. In general 

there is less contamination of the recycling stream than the trash stream. The range for 

recyclables in trash is from 81% at its highest in Trevor to 26% in Youngchild. The percent trash 

in recycling is much lower from 27% in Youngchild to 9% in Music & Drama. I would like to 

draw attention to the peak of the recyclables in trash, which is found in Trevor at around 80%. 

This is the worst percentage of any building in the study by almost 20% with Plantz coming in 

next just above 60%. When it comes to academic buildings Youngchild did the best with about 

25% recyclables in trash. But, in the category of trash in recycling they had by far the worst 

percentage in the study topping out at 27%. Other than Youngchild the other 5 buildings all had 

fewer than 20% contamination with 4 of the 5 even being under 15%.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Contamination of recyclables in trash (blue) and trash in recycling (red) by building.  
 

In Figure 1 we can clearly see the difference between how well students are recycling. In the 

Upperclass dorms you can see that they have about half or less recycling in trash. That means 

right off the bat that the percent recovery is not going to be as good. A big part of this is that the 

rooms in the Upperclass dorms have recycling bins that come in the room whereas the Freshman 

dorms aren’t supplied with one. That leaves them at a disadvantage from the start.Based on these 

results, two changes were implemented in two different buildings on campus during winter term. 
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All of the rooms in Trevor got recycling bins to add to the trash bins they already were given. In 

Youngchild, upgraded dual sort landfill/recycling bins were added to every floor (See Picture 1). 

I picked these two buildings because if I could get these two buildings with poor recycling habits 

to change that would make a significant difference on campus. They were also buildings that had 

numbers that if they could be changed by the implementation it would be the biggest change I 

could get. The goal was to make a big impact and prove that if I can fix our most problematic 

buildings then every other building would follow nicely. Both of these changes had a positive 

impact on how well we recycle. By giving the residences of Trevor the tools to do more 

recycling and make it easier on them, I expect to have a positive change to more recycling. When 

it comes to Youngchild the bins have more of a perceptual affordance to them due to the opening 

(Duffy and Verges, 2009). They are bigger and easier to see. The left side is for landfill and that 

is black and has a rectangular opening. The right side is for recycling and it is blue with an 

opening that looks like it would be more for bottles or paper. On top of that there are stickers on 

the front of all the recycling bins that have information about what can be recycled. 

 

Figures 2 and 3 illustrate the results of this intervention. First note that Plantz and Music Drama 

(without interventions) do not show significant changes from Fall Term to Winter Term. The 

contamination of recycling by trash is about the same in these cases and is within the range of 

natural fluctuations. However, looking at Trevor Fall vs. Trevor Winter we can see that the 

amount of Recycling in the Trash dropped from 81% to 52%. I saw similar, albeit less drastic, 

trends when looking at the academic buildings you can see that in Youngchild Hall there was a 

drop in Recycling in the Trash of 19%. It went from 26% to 7. The buildings without 

interventions actually have slightly more contamination of trash in recycling in the winter than 

the fall. It is unclear if these changes (~4%) are significant or within natural variability. Trevor 

Hall’s new recycling bins however reduced the contamination of the recycling stream from 17% 

to 4% (Figure 3).  

  
 
  

 
 
 
 
 
 
 
 
 
 
 

Figure 2: Comparing recycling in trash in Fall waste audits (blue) to the Winter waste audits (red) 

in the four buildings that had two waste audits done. 
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Figure 3: Comparing trash in recycling in Fall waste audits (blue) to the Winter waste audits (red) in the 

four buildings that had two waste audits done. 
  

 
In Figure 4 we are looking at the comparison between what the EPA found in the United States 

in 2013 vs. what I found at Lawrence this year in the fall. The first bar on the graph is the EPA 

findings and they are sitting at 34.3% recovery. That is the benchmark that I was using for what 

is satisfactory. The bars that are in blue are all above that 34.3% benchmark and the bar in red is 

below that 34.3% benchmark. Some of the buildings were close to the benchmark like Trevor at 

38%, Plantz at 40%, and Hiett at 43%. In general it seems that LU’s recovery rate is better than 

the national average. It is important to note how these numbers change once they have some sort 

of change implemented. Like at Trevor how the percent recovery in the fall was 38% but after 

recycling bins were put in every room the percent recovery has gone up to 51.3%. This can also 

be seen in Youngchild where in the fall term the percent recovery was 33% and now after adding 

the new landfill and recycling bins the percent recovery is now 52%. In the 2013 the EPA 

conducted a study that looked at Municipal Solid Waste across the United. They used similar 

categories to ours, which made it very easy to compare numbers. I then compared the percent 

recovery from our buildings the national average. Then after I got these numbers I was able to 

get the Percent Recovered for all of Lawrence or for buildings in their pairings like Academic 

Buildings 
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Figure 4: The comparison of each buildings percent recovery as compared to the EPA’s national average 

(tire tracked line). Buildings with a higher percentage are blue and buildings with a lower percentage are red. 

 
Figure 5 shows the breakdown of the 11 categories and what percent was found in the trash of 

the 6 buildings. This shows where a lot of change needs to be made in how much recycling gets 

thrown in the trash and what accounts for most of contamination. Non-recyclable plastics take up 

the most weight in the trash and that is a plus. Second on the list is food waste, which also can’t 

be recycled, but could be composted. The problem starts to show when the third most thrown 

away category is plastic bottles with 36% at Trevor and 26% at Plantz. After looking into the 

weights/percentages of each category in all of the buildings a few things come up consistently. 

One of those people plastic bottles/food containers showing up in the trash cans. When you see 

that there are 9.8 pounds of plastic bottles that show up in the trash. That can make a big 

difference. The 6.8 pounds of plastic bottles found in the trash at Plantz could potentially double 

the weight of plastic bottles in the recycling if disposed of correctly. A flip like that could 

increase the percent recovered in Plantz by 14%. Small changes like that throughout the campus 

will add up and make a big differenceAlso, two more recyclable categories that stand out are 

cardboard and paperboard. Cardboard stands out because of Trevor and Plantz again because 

they are 17% and 13% respectively. Paperboard stands out because of Trevor, Plantz, and Music 

& Drama. They were 8%, 9%, 11% of their totals respectively. 
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Figure 5: The breakdown of what buildings have the most of each category in the trash.  

 
Model 

 
The reduction in contamination from the intervention was impressive, but we need to consider if 

the savings will cover the cost of new bins across campus. In the model I consider two ways to 

reduce contamination. The first is adding more receptacles across campus. The second is 

improving education and employing other behavioral changes. We’ve seen already that 

infrastructural interventions can improve the contamination by an average of 24% in trash and 

16% in recycling. Based on other studies I anticipate an additional 20% reduction by employing 

behavioral nudges and education (Goldstein, 2008; Bennhold, 2013; and Prisco, 2017). 

 

To estimate the savings I selected exterior dumpsters that served either academic or residential 

buildings so that I could use the figures from my study. Using the cross contamination figures 

(Figure 1) I determined how much more (or less) trash would weigh if there were no 

contamination. I did the same for recycling. Next I normalize these “uncontaminated” weights by 

the initial weights from the study, which gives me a proportional weight changes (Table 1). I 

then multiply this proportional change by the monthly cost of emptying the receptacle. This 

gives me an estimate of the maximum savings. Note that on average trash receptacles cost 

$27.83 per cubic yard to dump whereas recycling receptacles cost $16.83. For the 11 bins in this 

model I estimate a maximum savings of $644.15 per month and $7,729.82 per year. To outfit the 

buildings served by those bins would cost approximately $39,000 and I can determine a simple 

payback of 5 years.  

 

Unfortunately getting to zero contamination is probably unrealistic, but based on this study I 

reduced contamination significantly. With a 29% drop of recyclables in trash and 9% drop of 

trash in recycling in Trevor. As well as a 19% drop of recyclables in trash and 23% drop of trash 

in recycling in YCH with just a few infrastructural changes. When I apply actual measured 

reductions in contamination I calculate a savings of ~$311/mo or $3740/year. This is about half 

of my projected maximum savings which increases our return on investment to 10 years. 

However, previous work on behavioral change suggests that this may provide a significant 
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savings. On the lower end of the spectrum a behavioral change will have a 9% increase. In 

Britain they used nudging to help people find jobs. They found that these nudges increased the 

rate of people finding jobs in 13 weeks by 9% (Bennhold, 2013). On the higher end of the 

spectrum it can have a 26-33% increase. This can be seen when people in hotel rooms are 

informed that “most people in the hotel” reused their towels. That warranted a 26% increase in 

people reusing towels (Prisco, 2017). Also, on this higher end there was another study that found 

that there was a 33% increase when the occupants were informed that the party that was in that 

same room before them reused their towels (Goldstein, 2008). Finding a middle ground of 22.6% 

to add to the infrastructure percent change could increase the monthly savings even more. If 

behavioral changes (including targeting common contaminants like plastic bottles) can reduce 

our contamination an additional 20% then we would enjoy a savings of about $440/mo 

($5290/yr) and a payback of 7 years. 
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Execs 292.33 65.16 227.17 -23 24 67.24 15.64 17.7 40.21 1 1- exec housing 

Brocaw 235.32 131.38 103.94 -23 24 54.12 31.53 0.88 0.91 1 1- registrars office 

Coleman 411.07 106.82 304.25 -23 24 94.55 25.64 17.7 53.85 1 1- front desk  

Hurvis 122.03 38.36 83.67 -15 10 18.30 3.84 0.88 0.74 2 1- admissions 

1- film classrooms 
Hiett 260.95 120.16 140.79 -23 24 60.02 28.84 17.7 24.92 1 1- 3rd floor lounge 

Kohler 284.91 66.68 218.23 -23 24 65.53 16.00 17.7 38.63 1 1- front desk 

Chapel 199.54 119.94 79.60 -15 10 29.93 11.99 0.88 0.70 4 1- chapel, 1- harper, 1- con offices, 1- 
couches 

Ormsby 408.96 71.35 337.61 -23 24 94.06 17.12 17.7 59.76 18 1- Ormsby, 5- YCH, 4- Sci, 4- Briggs, 4- 
Main 

Plantz 408.88 116.23 292.65 -41 58 208.53 67.41 17.7 51.80 1 1- front desk 

Trevor 339.81 120.58 219.23 -71 91 241.27 109.73 17.7 38.80 1 1- front desk 

Wriston 393.81 207.20 186.61 -15 10 59.07 20.72 0.88 1.64 8 1- Wriston, 4- Library, 1- Memo, 2- 
Wellness 
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Policy Recommendations 

 
Based on the waste audits and interventions described above, I propose the following changes to 

Lawrence University’s current solid waste management policies and procedures that will 

increase the percent recovery while also decreasing the contamination. These recommendations 

range from installing new bins to increased education for leaders and users on campus. They also 

touch upon location of the bins in buildings and what kind of signage we have near them.  
 
The first recommendation is that all academic buildings and Warch Campus Center have the 

same style of bins so that there is some uniformity across campus. This will increase the 

perceptual awareness of everyone walking through the buildings. It will lower the amount of 

guessing that they have to do when walking up to a bin. Once they learn what goes in which side 

of the bins it will be the same everywhere and that will lead to an increase in percent recovered. 

However there should also be some perceptual affordances that go along with what these bins 

look like. My recommendation is different holes for recycling and trash. The trash bin can have 

just a regular rectangle but the recycling bin should be different. It should like it can fit a piece of 

paper and also accommodates for round bottles and cans. That will lead to people noticing that 

glass and plastic bottles can go in there as well as aluminum cans, coffee cups, and paper. That 

covers 6 of the 8 recyclable categories with just one shape. Receptacle color and labels will 

provide additional cues for the users.  The recycling side should be “recycling” blue and the 

landfill side should be black and they should be clearly labeled as such. The trash bin should say 

landfill to get people to think about what they are throwing in there and if it should be going to a 

landfill or if it could be recycled. 

 

Although we see that providing a consistent look and feel to recycling in residence and academic 

buildings reduces contamination by 24% and 16% respectively, users also have to be trained on 

how to use them.  Simple signage around the recycling bins that show what can be recycled in 

Outagamie County is a good start. At first it will take time to read it to know what is on the list, 

but soon it will become second nature and will be even easier than before. There also needs to be 

better training of residence life leadership. This can include but is not limited to RLA’s, RHD’s, 

Core Leaders, and a sustainability group. Educating people a group of people on campus who are 

in a position on campus to make a change and also people that care is easier than trying to 

educate the whole campus. This will save money by making it a select grouping that will be able 

to get the word out about how to recycle more efficiently. Making a new position like Eco. Rep. 

in some of the dorms might also be a good idea. They, like the other newly educated students on 

campus, could be responsible for keeping up with posting signage near bins to say what can go in 

them. They could keep everyone updated on our percent recovery and how much contamination 

there is in the trash. We may also be able to compete in recyclemania if there were greater buy in 

around campus. Making students aware that they are recycling better in Trevor than the students 

in Plantz and buying them a couple of pizzas to keep up the good work. Those are just a few 

examples of how educating a small group of people can make a big difference for the campus as 

a whole. 

 

Third, I think that there could be a difference to be made in the number of bins there are and 

where they are located. There may be too many receptacles on campus and not all of them are in 

highly traveled paths. I think that there can be something done about where these bins are while 
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also being able to take some away. The experiment in YCH took all of the smaller bins out of the 

classrooms on the second flood and left a new big well-marked bin right be the staircase that a 

majority of the students use to exit the building. That makes it easy for students to carry the trash 

they have produced in that class out and dispose of it properly before exiting the building. This 

switch was quick and painless and saved custodians a lot of time. It seemed like one day the bins 

just showed up and they were well marked and people automatically knew what to do when they 

approached them and custodians now had easy to access and labeled bins to take care of. This 

change helped to improve the worst percent recovery building on campus. It took a percent 

recovery of 33% to 52%. This is an example that could be followed all across campus. Having 

bins in high traffic areas and only a handful of them so there aren’t many alternative options can 

help reduce the contamination that gets into the recycling.  

 

Lastly, one of the worst contamination problems is the plastic bottles in trash bins. This is 

something that is hurting our percent-recovered numbers in most buildings (Figure 4). When 

looking into the numbers in the buildings it is easy to see that a lot of people are just throwing 

plastic bottles and food containers into the trash when they can be recycled. This is an easy fix 

that could improve our percent-recovered number in some buildings by as much as 15%. That is 

huge for just 1 of the 11 possible categories. This can tie in with education in the sense that just 

educating people that these things can be recycled is a very easy way to go about it. We can also 

add more specific signage around bins that have clear pictures of plastic bottles and food 

containers that says that these things can be recycled. Focusing on singular categories like this 

for a specific amount of time until you see a drop could be helpful. Then running through all of 

the categories and doing the same thing would bring very specific awareness over time.  

 
 

 
 
 
 
 
 
 
 
 
Picture 1: One of the new recycling and trash bins that was bought 

for YCH 
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