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Introduction 

Waste has a negative impact on both the natural and social environments. When waste is 

not recycled it is sent to a landfill or incinerated; both methods which contribute to air, 

groundwater, and soil pollution. Recycling is an efficient alternative to waste production, where 

acceptable items are repurposed to reduce waste. One large flaw within the recycling system is 

contamination, which occurs when non-recyclable materials or food waste are placed in 

recycling bins. If any percentage of recycling is contaminated, the bin is deemed non-recyclable 

and is managed as waste. Contamination can undermine successful recycling habits and create a 

situation where recyclable materials commonly end up in landfills (Sameerow, 2014).  

Contaminants of recycling include items such as the wrong types of plastics (symbolized 

by the number stamped on the plastic), plastic bags, semi-full drink cups, or excess food particles 

and oils.  Non-recyclable materials placed into recycling need to be taken out, creating an 

energy-intensive process which requires waste-removal companies to perform. However, 

recycling is a very low profit margin business and this excessive sort is often not seen as an 

efficient source of time and money for citizens and businesses. To make recycling an efficient 

system, contamination needs to be addressed but there is a significant lack of data. The lack of 

data revolving around recycling also includes the general shortage of knowledge from the public 

about recycling. Many people understand the importance of recycling, however they are unaware 

of the strict regulations associated with it. 

Although different from municipalities, one place that uncertainty in recycling often has 

great impacts are college campuses. It is the role of a university to educate the future leaders of 

our world, some believe that it is also their job to keep college students at the forefront of the 

movement for sustainability (Pike et al 2003). A common theme found when looking into 



recycling on college campuses is that people want to recycle, but a study done at Michigan State 

University showed that students recycled less than faculty members did (Hansen et al 2008). 

This could be a direct implication deriving from the lack of understanding about recycling and 

the materials that are able to go through the recycling process. As large establishments, it can be 

difficult for colleges and universities to standardize the waste receptacles across their campuses, 

which would be an easier approach for the campus community to recycle. In the past 3 years, the 

Office of Campus Sustainability at the University of Michigan has been working to standardize 

waste, recycling, and composting bins by making them each the same color. This creates a clear 

understanding of what each bin is for, and what items can go into it (Office of Campus 

Sustainability 2018).  

With it’s platinum STARS rating from the Association for the Advancement of 

Sustainability in Higher Education (AASHE), the University of New Hampshire (UNH) is a very 

progressive school in terms of sustainable practices. However, one place the university falls short 

is in recycling. In a study performed in 2018, the UNH Sustainability Institute (SI) determined 

that of the recycling bins located in academic buildings on campus, 30% were at least moderately 

contaminated (Gordon 2018). The same study found that only 52% of the bins were paired, trash 

and recycling found together. The utilization of single-use plastics seems to be the reason for this 

extreme lack of efficiency for the recycling system, because it has “increased the ability for 

students to live busy and active lifestyles” (PLAN, n.d.). With this information, UNH can work 

on effective solutions that could help decrease the amount of contamination that is produced by 

the university within the recycling bins.  

The method for this study is to gather quantitative data to better understand the 

perceptions and knowledge about recycling from faculty, staff, and students. To address this gap 



in knowledge, we aim to examine the percentage of waste contamination between two academic 

buildings at UNH, and survey the general attitudes and perceptions that faculty, staff and 

students have on recycling.  From our goals, we have developed three research questions: 1. 

What is the general base of knowledge on recycling between students, faculty and staff? 2. What 

are the most prevalent types of contaminated waste are in recycling at UNH and how much of 

the total recycling mass does this account for? 3. Does knowledge on recycling affect the amount 

of contaminated waste in our recycling on campus?  

 

Methods 

Our overall approach to address our research questions utilized intercept surveys and 

waste auditing in recycling bins. We chose this approach to understand the basic knowledge 

regarding recycling at UNH and the extent to which our recycling is contaminated. 

According to PLAN, a waste audit is an effective way to identify the major issues in a 

waste system, which can help identify clear changes that need to be made to the system (PLAN, 

n.d.).  The methodology which we chose to examine the recycling breakdown was a weight 

based assessment, which PLAN regards as an opportunity to assess all of the different material 

types that enter your campuses waste stream, and their contaminant proportions (PLAN, n.d.).  

We looked at two academic buildings on the UNH campus to collect our data. We chose 

Paul College and Hamilton Smith Hall, because they are relatively newer, high traffic buildings. 

Paul College has a cafe, which we anticipated would generate a larger quantity of waste as 

compared to Hamilton Smith. We performed 4 waste audits on recycling bins in each building, to 

determine the amount and types of contamination, 2 in Paul College, and 2 in Hamilton Smith. 

We collected the recycling from each bin on the first floor of each building, and spread the bins’ 



contents onto a tarp. Wearing protective equipment such as gloves, we sorted the waste into 

buckets based on different categories. The categories we chose to sort into were office paper, all 

other types of paper (paper containers, paper towels, napkins, etc.), Cardboard, recyclable 

plastics (1, 2, and 5), unrecyclable plastics (3, 4, 6, 7), tin/aluminum, clear glass, other colored 

glass, food contamination, and non-food contamination. Non-food contamination was defined as 

any miscellaneous items that were not a part of any other category. Each bucket was then 

weighed using a luggage scale, to see how much of each type of material was found in each bin. 

The contaminated waste was properly disposed of in the general waste bin. This process was 

performed in private locations, away from the day to day activities in each building.  

The data we collected was weight in kilograms for each category, which were then 

recorded and analyzed in an excel spreadsheet. We converted the data into a bar graph where we 

examined the graphs to find trends between the types of materials found, their weights, and the 

amount of contamination within the recycled materials we sorted. The data collected throughout 

our entire study was stored in UNH Box.com, an online, file management system, which 

provided our team the ability to share and collaborate on the data. 

 In order to appropriately diagnose the issues with recycling at UNH, we must first 

understand the behavioral patterns and knowledge of the students and faculty that attend UNH. 

Intercept surveys allow us to reach a broad number of these students and faculty in a quick and 

professional manner to addresses these behavioral patterns and create a better understanding of 

recycling contamination. 

We conducted surveys in Paul College and Hamilton Smith Hall. We approached 80 

individuals between the two buildings and asked them to participate in our survey. 76% of 

people we approached agreed and took the survey. We chose to survey the individuals because 



we wanted to randomly select students, faculty, and staff to appropriately understand the base of 

knowledge on recycling at UNH.  For those who said yes, we confirmed that they were 18 years 

of age, and asked them if they wished to look over the consent form. Consenting individuals 

were then given the seven question survey (Appendix A). To carry out the intercept surveys, our 

team obtained approval through UNH Research Integrity Services and the Institutional Review 

Board.  

The data from the intercept surveys was also transferred to a separate Excel spreadsheet. 

We first examined the data to understand how many students answered each question, what their 

answers were, as well as which answers were correct. We analyzed the data by finding trends in 

the short answer portion of the intercept surveys to determine the most common misconceptions 

that students, faculty and staff did not know about recycling. We compiled the short answer 

questions to see if there were common answers as to the best way the Sustainability Institute at 

UNH can convey knowledge on recycling to the UNH community. Analyzing the data in this 

specific manner was necessary for our team to decipher how UNH can present information 

regarding recycling to the UNH community in order to bring more knowledge on recycling to 

UNH students, staff and faculty.  

 The field notes taken during the intercept surveys were transferred onto an Excel 

spreadsheet. Our fields notes consisted of the number of people we surveyed, they number of 

people we approached, as well as if the individual was a student, faculty or staff member. The 

field notes were taken by our team to ensure we collected all data about all individuals we 

interacted with. The field notes were necessary to ensure there was no bias in the individuals our 

team chose to survey, it was crucial that our data was diverse between students, faculty, and 

staff. A diverse sample would help us to inform our methods because we wanted to understand 



the behaviors and attitudes of various age groups to see if someone’s age would affect their 

knowledge on recycling. We also wanted to have a large sample size to better grasp what the 

baseline of information on recycling the UNH community has, not solely students.  

Results 

Waste Audit 

We sorted a total of 4.42 kg of waste in recycling bins between the two buildings, and 

used the weights to calculate the percent of each type of product found in the bins. We found that 

between the two academic buildings, both Hamilton Smith and Paul College had very similar 

percentages of waste contamination.  

Paul College 

  In Paul College, the most prevalent materials we found in the recycling bins were 

recyclable plastics (1, 2, and 5), comprising of 14.36% of the materials sorted. The second most 

prevalent material was clear glass, which was 11.97% of the materials in the bins. Office paper 

was the third most common material found in Paul, which accounted for 7.73% of the materials 

sorted. We found only 2.85% of all materials sorted were unrecyclable plastics (3, 4, 6, and 7). In 

terms of contamination, 57.29% of material in the recycling bins was food contamination, while 

only 1.84% was non-food contamination. (Figure 1). 

Hamilton Smith  

In Hamilton Smith Hall, the material which composed the most weight found in the waste 

audit was clear glass, which comprised of 14.16% of the materials sorted. The next most 

prevalent material were unrecyclable plastics, which was 11.21% of the materials sorted. 

Recyclable plastics (1, 2, and 5) were the third most common materials, which accounted for 

8.26% of the materials sorted. 57.82% of the material from the bins were food contamination, 



and the amount of non-food contamination was only 2.65% of the recycled materials sorted. 

(Figure 2). 

 

Figure 1. Composition of waste  found in recycling bins in Paul College, presented as 

percentages. 

 

Figure 2. Composition of waste  found in recycling bins in Hamilton Smith, presented as 

percentages. 



Intercept Survey  

We surveyed 68 people throughout both Paul College and Hamilton Smith Hall, 36 in 

Paul, and 25 in Hamilton Smith. Out of these people, 55 were students, 2 were faculty, 3 staff, 

and 8 who answered ‘other’. Of these people, 22 have been at UNH for less than one year, 26 for 

1-3 years, 15 for 4-5 years, and 3 people who answered more than five years.  

When surveying participants, we found that all those surveyed understood the purpose 

and importance of recycling, 0% of surveyed people answered that they do not see the point in 

recycling. We also found that 80.7% of people surveyed knew about recycling through 

information posted around campus, for example, posters or signage over bins (Figure 3). When 

asked if it was true or false that any food contamination would make an item unrecyclable, 

55.9% of people correctly answered true, and 44.1% said false.  

When participants were asked to indicate which materials they considered to be 

recyclable from a list, the highest percentages of materials which participants answered yes for 

was ‘cardboard’, at 91%. The next highest percentage was ‘printer paper’, which 89% of 

participants considered recyclable, followed by ‘some types of plastic’, with 60% of participants 

thinking it was recyclable. 46.5% of people surveyed considered ‘paper towels and napkins’ 

always recyclable, and 40% for ‘all types of glass’. 37.5% considered ‘all types of plastic’ 

recyclable, 34% said ‘some types of glass’, and 32.5% answered yes for ‘metal items’. Only 27% 



and 15% thought you could recycle ‘electronics’ and ‘foil’, respectively (Figure 4).

 

Figure 3. Survey responses for the question “Where do you get your information 

on recycling?”, compared between the two buildings surveyed on campus. 

 

 

Figure 4. Percent of people surveyed who answered each type of waste material for the 

question “Which of the following can be recycled?”, combining the data from both 

buildings. 



 

 

Discussion 

The aim of our study is to gain a general base of knowledge on recycling of students, 

faculty and staff. Secondly, our goal is to discover approximately how much and what type of 

contaminated recycling UNH generates. With this, we also want to know what the most 

prevalent types of contaminated wastes are within the recycling at UNH. Lastly, we want to 

discover if there was any connection between the lack of knowledge on recycling and the amount 

of contaminated waste produced at UNH.  

 The survey data collected reveals that people had varying answers as to where their 

information on recycling and contamination was coming from. A study done by The Pew 

Research Center found that 59% of the public believes that “most types of items” are recyclable, 

another 26% believe that ‘some items can be recycled’, and 13% say only a few types of items 

can be recycled (DeSilver, 2016). It has been established through our survey that there is a 

collective ambiguity as to what can and cannot be recycled on the UNH campus, and there is not 

a single source or place wherein students and faculty feel they can receive information about 

recycling.  It is necessary to establish a source of information about recycling and contamination 

within the UNH campus. American University, which is almost the same size as UNH, was 

ranked among the top college campuses in terms of recycling programs. American University 

offers an online, accessible guide to how to recycle, and outlines what can and cannot be 

recycled (American University, 2019).  

Our survey data indicates that the public believes the most effective way of 

communicating with staff and faculty about recycling is through the use of signs around campus.  

The Association for the Advancement of Sustainability in Higher Education recommends 



creating specific signs with items commonly found on campus, to direct the sorting of waste 

(Crooks, 2017). The signs offering information about recycling and contamination should be 

placed in close proximity to the receptacles. At UNH, the signs and bins are currently not 

uniform between different buildings; some are paired, and some have signs. If the signs are 

placed around recycling and trash bins, it will offer more opportunity for awareness, as well as 

cut down on the amount of contamination which is being placed into the recycling bins at UNH.  

We didn’t expect it to be as close as it was between the buildings, because of the fact that 

there is a cafe in Paul college, but that must not have played as large a role as we first expected. 

It is important to note that had the study not occured, the most likely event would have been that 

the liquids in the bags would have spilled during disposal, causing the entirety to be labeled as 

food contamination, and be unrecyclable. Food contamination in the bins is the main issue that 

we found, as there was little to no non-food contamination, and mostly recyclable plastics. It is 

apparent that the majority of people surveyed may not understand that if an item is still covered 

in food or liquid it cannot be recycled. We can conclude that the knowledge gap on waste 

contamination has the largest effect on people’s recycling habits. 

We  surveyed about 0.42% of the UNH student and staff population; it is generally 

suggested that surveys sample 3%- 4% of the total population to have statistical validity (Hill 

1998). If we had been able to reach a larger population of the university, we may have been able 

to get more valid information. Measuring our data using weight in kilograms didn't allow us to 

account for the volume or quantity of each material, which can skew the data by ignoring the fact 

that some materials are heavier than others. In the future, we would suggest that weight, mass, 

and volume be collected, by indicating the volume of each of the buckets and finding the ratio of 

volume to weight for more accurate comparisons.  



It has been found that recycling bins not paired with trash have more contamination. A 

study done by Andrews et al., discovered that recycling bins not paired with a trash had a 

significant amount of contamination (Andrews et al., 2013). Future work at UNH could identify 

areas on campus where trash and recycling bins are not paired together.  

Overall, the motive of our study was to gather a better understanding of the behaviors and 

perceptions on recycling at UNH. With the data collected, it is apparent that UNH students, 

faculty, and staff need to be further educated on how to properly recycle in order to create less 

contamination within recycling. Once UNH is adequately trained on recycling methods, the 

movement towards zero waste and a sustainable future can continue, and a push towards 

reduction of waste by way of reusable materials can eliminate the need for recycling all together.  
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Appendix A. 

 

 
 

WILDCATS AS RECYCLERS 
1. What is your role at UNH?  

 Student 
 Faculty 
 Staff 
 Other_______________ 

 
2. How long have you been at UNH? 

 < 1 year 
 1-3 years 
 4-5 years 

 >5 years 
 
3. Which of the following materials do you think you can recycle in at UNH? 

 Paper towels/napkins 
 Printer paper 
 Cardboard 
 All types of plastic 
 Some types of plastic. Please indicate which numbers you can recycle: 

____________ 
 All colors of glass 
 Some colors of glass. Please indicate which colors you can recycle: 

_______________ 
 Metal items 
 Foil 
 Electronics 
 Other. Please indicate what other items you can recycle: ______________________ 
 

4. What influences your decision to recycle any given item? Check all that are true for you. 
 I tend to recycle everything that might be recyclable – it can always be pulled out 

later if it’s not recyclable.  
 If I’m not 100% sure that something is recyclable I put it in the trash. 
 I read the signs at each recycling bin to try to figure out if I can recycle something. 
 If there is no recycling container nearby, I will use the trash can. 

 If there is no recycling container nearby, I will carry the item until I find one.  
 I often forget or just don’t think about recycling. 
 I don’t see any point in recycling; it just gets combined with the regular trash later. 
 Other. Please indicate: __________________________________________________ 

 
 



5. True or False: Any food contamination on an item will make it un-recyclable. 
 
 
6. Where do you get your information about what and how to recycle at UNH? 
 
 
7. Do you have any suggestions for making recycling easier at UNH? 

 

 

 

 


