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than carbon dioxide molecules in contributing to global warming (Connett 2013). The lateral 

movement of methane and other landfill gases such as carbon dioxide, ammonia, sulfide, and 

non-methane volatile organic compounds reduce oxygen in the soil which affects surrounding 

soil faunal communities from microbes up to burrowing animals ((Danthurebandara et al. 2013).  

Furthermore, vegetation communities are damaged by the reduced oxygen in the soil 

(Danthurebandara et al. 2013). Also, the environment of MSW landfills, in some cases, fosters 

the introduction of invasive species that can affect the 



U.S. today. Zero waste supports a cyclical path over a linear one



enact or not to enact a behavior. The final factor PBC refers to individuals’ perception of the ease 

or difficulty in enacting a behavior. The PBC component also considers conditions that facilitate 

or hinder performance of a behavior. Lastly, self-efficacy is included in PBC and describes an 

individuals’ confidence to fulfill a behavior (Ajzen 1991).  

 

Figure 1. The theory of planned behavior (image source: Ajzen 1991).  

The use of the TPB framework to study what motivates people to perform different pro-

environmental behaviors is well documented. Attitude was found to be significant in two 



conforming to the individuals’ perception of reasonable expectations about proper behavior 

(Noronha Vaz, Nijkamp, Rastoin 2009). Lastly, PBC mattered substantially for the intention of 

Canadian students to ride the university bus (Heath, Gifford 2002). For the purposes of this 

study, PBC was further studied to develop a practical recycling intervention.  

Perceived Behavioral Control and Bin Configuration 

In this study, I sought to examine one aspect of PBC by altering the configuration of 

recycling and trash bins inside academic buildings on a college campus. The influence of PBC 

bin configuration and signage interventions on improving pro-



trash cans (M= 1.8 kg, SD= 1.00). Implementation of the intervention contributed a decrease in 

the amount of the two recyclables placed in trash bins (M=0.6 kg, SD=0.36). Intervention 

conditions involved the placement of recycling bins in the classroom and signage directly above 

the bins prompting the appropriate materials (a plastic bottle and paper coffee cup) that should be 

placed in the recycling bins.  

Sussman et al. (2013) in a phase of their research tested the efficacy of an improved  

an 

 



and 17 countries (FLC n.d.). On campus there are 14 academic buildings as well as the Student 

Life Center, Aquatic Center, and the Student Union (FLC n.d.). The buildings concentrated on in 

this study were Chemistry Hall, Reed Library basement, and the Jones building.   

The main reason for conducting this study was based upon the fact of absent recycling 

infrastructure in academic buildings throughout campus. Academic buildings, for the most part, 

are not configured to encourage recycling. Inside the buildings, there are small trash bins in 

every classroom and large trash bins in the hallways. The only recycling bins for the academic 

buildings are dumpsters located outside of the buildings. These dumpsters are often in out-of-the-

way locations and not many campus community members know about them. Many people on 

campus have proposed fixing this problem by adding recycling bins in the buildings, but FLC 

has never done so because it would add to the workload of the Physical Plant custodial staff. 

Therefore, this study sought to solve both problems with an intervention. In the study, two 

buildings were reconfigured such that all hallway trash bins were paired with an equally sized 

recycling bin. Then, in order to create a time savings for custodial staff, small bins were removed 

from classrooms. Part of the study was to assess littering in the classrooms since one possible 

problem with this bin configuration was that, without classroom trash bins, students would litter 

in the classrooms.  

The questions this research investigated were 1) do paired garbage and recycling bins 

plus signage improve recycling behavior of FLC campus community members? 2) how does the 

changed bin configuration affect the workload for Physical Plant custodial staff? 3) will students 

litter in the classrooms after small trash bins are removed?   

Methodology 



This research begun in the fall semester of 2018 on October 29, 2018. The study was 

conducted for 4 weeks and was subdivided into two phases: the baseline study as (phase one) and 

the intervention study as (phase two). Data was collected every Monday and Wednesday from 

the start date. The study concluded on the day of November 28, 2018. 

Experimental Design 

In this study, a before-after-control-impact (BACI) design was used (Figure 2). 

Throughout the duration of the study, the control (Reed basement) was kept in both phase 1 

(baseline) and phase 2 (intervention) (Figure 2) to account for any confounding variables (CV). 

The CV are additional variables, not a part of the 





bins were emptied into a larger trash bag. Upon reaching the dumpsters and discarding the trash 

bag, 



Phase two (intervention stage) data collection 

 Phase two included the removal of small trash bins from the treatment buildings 

classrooms, and the introduction of interior recycling bins. Specifically, the hallway garbage bins 

of the treatment buildings were paired with an introduced recycling bin (Figure 3). Minor 

alterations to the original locations of the 





Pictures were taken of both piles (Figure 6,7). The recyclables from the sorted piles were placed 

into the recycling bins. Non-recyclables that were sorted were put and left in the hallway garbage 

bins. The paired bins were moved back into the building. Hereafter, the step of timing the 

duration to empty the large recycling bins began. The recyclables from the recycling bins were 

emptied into a light blue recycling bin bag. Again, the same protocols for emptying the small 

bins were followed for this activity as well. After the recyclables were dumped into the exterior 

recycling bins I checked if recycling bin bags needed to be replaced, due to excessive 

contamination. The bags were replaced if needed.  

 

Figure 6. The sorted pile of recyclables from non-recyclables for recycling bins. 



 

 

 

 

 

 

 

 

 

 

 



decreased for the treatment buildings (Figure 7). The largest decrease occurred in the Jones 

building where 52.5 pieces of recyclables were diverted from the trash bins (Figure 7). The other 

treatment building, Chemistry Hall had a decrease of 15.5 pieces of recyclables diverted from 

trash bins (Figure 7). Surprisingly, the control site the Reed basement also exhibited a small 

decrease of 7.75 pieces diverted even though no changes to bin configuration were made at this 

site (Figure 7). However, this change was substantially smaller than both treatment buildings.  

   

Figure 7. The average daily pieces of recyclables discarded in the hallway trash bins in Jones 
(treatment), Chemistry (treatment) and Reed (control) building in phase one and phase two.  

Comparison of phase 2 recycling in the trash vs. recycling in recycling at the treatment buildings 

After simply adding a recycling bin next to a trash bin in academic building hallways 

(and removing all small trash bins from classrooms) recycling rates increased dramatically 

(Figure 8). In the Jones building 39.75 more pieces of recyclables were recycled rather than 

discarded in the trash (Figure 8). Additionally, Chemistry Hall had 19.25 more pieces of 

recyclables discarded into the recycling bins (Figure 8). Although, recycling rates did 

significantly increase; recycling in the trash was also a fact of the study (Figure 8).  
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Figure 8. Average daily pieces of recycling in the trash bins vs. recycling in recycling bins in 
phase 2 for the two treatment buildings, Jones and Chemistry Hall.  

Phase 2 average daily pieces of trash discarded in Jones and Chemistry recycling bins 

Even after the implementation of the change of paired bins in academic building 

hallways, trash items (contamination) continued to be discarded into partner recycling bins. In 

the Jones building, 34 average daily pieces of trash were found (Table 2). Furthermore, 

Chemistry Hall had 4 average daily pieces of trash discarded into the partner recycling bins 

(Table 2).  

Table 2. The average daily pieces of trash items discarded in recycling bins during the 
intervention.  

Building Average daily pieces of trash in recycling bins 

Jones 



Time comparison for emptying small bins in the classroom and emptying large recycling bins in 

the hallways 

After implementing the recycling bins in phase 2, there was a reduced work time in the 

Jones building. In opposition to emptying the small classroom trash bins (phase 1), 7:26 was 

saved in the process of emptying hallway recycling bins (Table 2). Moreover, in Chemistry Hall 

there was not alteration to the workload. Rather, the time to empty hallway recycling bins was 

neutral (Table 2).   

Table 3. Time comparison between the two treatment buildings Jones and Chemistry Hall and 
control building the Reed basement.  

Building Small bins time Recycling bins time Change 

Jones 13:06 5:39 7:26 
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Discussion 

This research investigated the influence of a theory-based bin configuration and signage 

intervention on campus community members’ participation in recycling at FLC. The results of 

this research substantiate the previous finding of the Largo-Wight, DeLongpre Johnston, Wight 

(2013) study where they found that paired recycling and trash bins in academic buildings 

increased recycling volume in recycling bins. In accordance to their study’s conclusion, this 

research also found that the recycling volume in recycling bins dramatically increased after the 
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