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levels, the recycling would still not even technically be “recycled” because it would be landfilled
after reaching the MRF. Ironically, it would still count as having been “diverted” from the
landfill simply because it was collected from the recycling dumpster, which strengthens

Morawski’s (2009) argument that “collection” and “diversion” are not recycling.

Figure 13. Although the green bin on the left captures the recycling stream, whereas the black bin on the
right captures the landfill stream, the contents of the two are strikingly similar.

Nonetheless, the bag issue does not make the data from the waste audit useless (see
Figure 13). Indeed, it helped reveal an astoundingly high rate of contamination in the recycling
stream, and buttressed MacBride’s argument that much of recycling amounts to “busy-ness”

rather than effective change. It also illustrated spatial differences in the waste stream, which
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could help to develop targeted waste management strategies centered on specific materials. For
example, most of the food waste contaminating the recycling stream came from the Bush
Science Center. This allows the opportunity to specifically address waste disposal at the cafe and
within the entire building so as to reduce food contamination. Further, it illustrated that the
majority of paper found in either streams primarily comes from the Bush Science Center and
Orlando Hall, and that the majority of food waste comes from the Campus Center. These
findings justify concentrating efforts to capture recycled paper at the first two locations, and
composting efforts at the Campus Center.

While both the bag and contamination issues are significant, neither is insurmountable.
As a result of this study, the college learned that it must adjust its waste management practices to
accommodate a bagless system if it wishes to continue to work with WM. Contamination
likewise is not an insurmountable obstacle, but requires deeper investigation to target root causes
and opportunities for change. The campus-wide web survey attempted to evaluate both
perceptions of the college’s recycling policies and sources of confusion that might lead to
contamination. Almost one-third of the 15 materials featured in the virtual sorting exercise were
improperly sorted. While the majority of the seven recyclable items in the sorting exercise were
recycled properly, items 8 through 15 brought some trouble (see Figure 12). This indicates
acceptable knowledge regarding the basic materials accepted by the single stream system, but
confusion with regards to the less straightforward items, or rather, the endless permutations of
plastic products. Nevertheless, the 28% of materials that were improperly sorted virtually does
not align with the 62% of improperly sorted materials found in the actual recycling stream.

One explanation for this is that materials 8 through 15, particularly soiled paper towels,

plastic wrappers, plastic utensils, and plastic bags, do not amount to a significant volume or



38

weight. Therefore, these materials were not as significant contaminants as food waste in the
waste audit, the latter of which accounted for approximately 12% of the entire weight of the
sampled recycling stream. However, 68.8% of participants disagreed with Statement 3, which
stated, “Recyclable items with food/beverage residue can still be recycled.” Even though the
majority of respondents knew to not place items with food/beverage residue in the recycling
stream, food waste was nevertheless highly present in the actual recycling stream. Perhaps this is
due to the fact that consumers are unsure of how much “food waste” on a recyclable constitutes
contamination, and therefore dispose of potentially contaminated items in the recycling stream
with the expectation that they could still be recycled. Although Miller established the maximum
amount of contamination acceptable as 10%, this amount is hard to discern in practice and
therefore understandably subjective. Furthermore, individuals might also visually examine the
contents of the recycling stream, and determine that because other consumers disposed of
products with food residue, they should, too (see Figure 13). Another explanation is that self-
reported behavior is different from actual behavior, a result found in other studies (Barker, Fong,
Grossman, Quin, & Reid, 1994).

To be fair, it is understandable that recycling could be considered confusing. Even the
aspiration to return to the “basics of recycling,” as Gulden wished, seem unachievable given both
the increasing heterogeneity of the waste stream and packaging products, and the
inconclusiveness and subjectivity of WM’s own policies. For the company, recycling is a
business with a bottom line. The recyclability of a material is not contingent upon its
salvageability, but rather on its financial impact for WM in terms of resale prices, ease of
processing, and potential for contamination. However, it is disingenuous for the college to

promote an incomplete list of recyclable materials, such as one that omits aluminum foil, when
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WM does in fact process, bale, and sell aluminum. It is also irresponsible for the institution to
refrain from recycling aluminum foil when Americans wasted enough aluminum cans from 2000
to 2010 to reproduce the world’s entire commercial air fleet 25 times (Gitlitz, 2013, p. 9).
While aluminum (cans and foil) represented both negligible weight and volume in either
waste stream, it is nevertheless important to highlight the inherent contradiction of the premise
that certain items should not be labeled as “recyclable” because of the likelihood of
contamination. On the other hand, the items should not be advertised by manufacturers as
“recyclable” in the first place. By design, many disposable items (such as plastic sushi trays,
plastic cups, paper cups, and aluminum foil) almost necessarily result in contamination when
used, and therefore more often than not render the item undesirable by recycling facilities.
Ironically, many of those products involve pro-recycling messaging, such as the chasing arrows
symbol or explicit messaging. This is certainly confusing, and places a huge burden on the
consumer to discern from misleading sources how to properly dispose of an item. To confuse
consumers even more, some supposedly “plastic” products on campus consist instead of plant-
based materials. While arguably better for the environment, plant-based water bottles actually
contaminate the recycling stream, even though they likewise promote recycling behavior on the
label. The labels and signage that would be necessary to distinguish these bottles from plastic
bottles would not only prompt increased confusion, but would also potentially have minimal
effects on disposal behaviors as other studies suggest (Andrews, Gregoire, Rasmussen, &
Witowich, 2013; “Recycling at Work,” 2015). Another option could be for the institution to
streamline its operational strategies by limiting products sold on campus to only those that can be

recycled by the contemporary program, or composted by a future program. Due to the volatility
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of resale markets for recycled materials, and the dynamic nature of packaging materials and
consumer demand, this might not be a feasible or practical option.

Amid the contamination rates and recycling practices, the web survey revealed a
fascinating disconnect: unlike Morawski’s (2009) findings, participants were not surprised that a
recyclable item’s journey to a MRF does not guarantee its reincarnation as another material. The
contradiction, however, is that over three fourths of the participants felt that recycling is in fact
an effective solution to the solid waste problem. In other words, the majority of respondents did
not have faith that their plastic bottle would successfully make it from the recycling bin to the
resale market, but somehow retained confidence in the overall system’s ability to facilitate a
circular flow of materials and therefore reduce environmental and social burdens of waste.

This disconnect is at the crux of the Tierney backlash. In an informal conversation about
this study, one campus official noted that perhaps this disconnect is, in fact, rooted in an
aspirational ethos that circumvents logic and assuages consumptive guilt without requiring
drastic lifestyle changes on campus and in a society where plastic is about as ubiquitous as air. It
seems blasphemous to accept a recycling paradigm in which not all plastic is recycled. The other
more terrifying option is to accept the limits of the recycling system, and to adjust one’s lifestyle
so as to accommodate less consumption. Is that not, however, the first tenet of the three-tiered
mantra: reduce, reuse, recycle? The first two strategies often fall prey to the last and widely
celebrated option, at the expense of a balanced ecological calculus.

After presenting the preliminary findings of the study (most notably, the contamination
and bag issues) at an EcoRollins club meeting, many potential strategies for influencing
consumption behaviors arose. Ideas varied from removing packaged water from the campus meal

plan, to establishing a rewards system for bringing reusable tote bags to the campus convenience
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store, and to requiring diners to pay extra for disposable to-go dishware. The college’s dining
service enacted a policy which changed the default catering option from disposable plastic to
durable dishware, and required event planners to pay extra for disposable dishware. Such
policies have made significant contributions towards decreasing the waste generated on campus.
Based on certain comments from the recycling survey, however, it was unclear to respondents
whether Rollins established the on-campus recycling policies, and where they should go to voice
concerns and questions regarding recycling practices. This argues for the need for the Rollins
Sustainability Program to increase its campus outreach efforts and address these concerns.
Nevertheless, the college inarguably has the ability and duty to be responsible stewards of
resources within the confines of the predominant recycling paradigm.

The findings from this study required the college to confront the question of recycling
more, less, or differently on campus. The broken program consumed ample resources on campus,
including funding, time, and space. While it was crucial to the mission of the college and the
mission of the Sustainability Program to celebrate the presence of recycling on campus, it is
difficult to accept that previous celebrations of “waste tonnage diverted” were in fact
contributions to the landfill and manifestations of disappointing “busy-ness.” All considered, the
college will likely not renew its contract with WM. Instead, it is considering shifting to a system
in which all of the campus’s waste would be collected in one stream and sent to a waste-to-
energy plant. At the facility, all metals would be removed from the waste prior to being
incinerated. Perhaps this transition is a travesty, a step back, or a blow to environmental
stewardship. When compared to a 100% rate of landfilling waste, incineration seems appealing
because at least the waste would provide one benefit: electricity to the region’s grid. But, of

course, this is a solution with its own set of problems.
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The long-term goal after making this transition, as discussed with campus administrators
responsible for setting the college’s waste strategies, is to begin small-scale, material-specific
recycling programs. Their argument is that less, in this case, truly is more: if the campus can
successfully collect only paper in a couple of key locations across campus, such as the Bush
Science Center and library, then the college would do a better job of decreasing the campus’s
environmental impact than it was doing during the time of this study. These material-specific,
small-scale programs would be spatially designed (i.e. focusing composting on food-central
locations such as the Campus Center) and would hopefully reduce confusion and contamination
regarding collection practices. Ideally, the campus could capture and divert all paper, cardboard,

plastic bottles, and organic waste from the incinerator.

V. Limitations & Suggestions for Future Research

The waste audit featured many limitations. Inconsistencies in classifying and sorting
materials (i.e. aluminum foil and paper cups recyclable one day, but not the other) and imprecise
estimations of material volumes skewed the results and rendered them more suggestive than
exact. Furthermore, because the buildings, sorting order, and sampled bags for the waste audit
were purposefully selected, the waste audit does not represent a randomized sample of the
campus’s total waste stream. Many buildings and some building usages, such as the campus
library and the residential apartments with full-service kitchens, were not represented by the
sampled waste stream. Although four buildings were sampled altogether, each was sampled only
once. Thus, the findings are more useful for generalizations about the aggregate waste stream or
significant differences between spatial locations, rather than specific distinctions between

building waste streams.
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The campus-wide web survey included only one question regarding food/beverage waste,
and therefore did not allow for a robust measurement of the perception of those two
contaminants in the recycling stream. As indicated by some participants in the comment section,
the survey used unclear language at times, which may have influenced interpretations and
responses. Furthermore, the in-depth interviews were not a random sample and instead featured
admittedly biased views on waste issues.

Future studies should focus on conducting sustained waste audits to measure changes in
contamination and composition of waste, and to track the impact of awareness campaigns,
signage, and other efforts to improve recycling practices on recycling rates. Similarly, future
research should also conduct sustained surveys of the target population. The surveys provide a
fairly accessible way to engage the campus without requiring extensive resources from the
outreach or researching team. Surveys and other interactive games, both virtual and in-person,
could be a powerful educational platform while simultaneously aiding in tracking knowledge of
recycling practices. Future studies should also analyze the comparative impacts of reduce, reuse,

and recycle campaigns on overall waste streams.

VI. Conclusion

This study sought to highlight the predominant gap in the literature regarding recycling
on college campuses: the need to evaluate the actual waste stream in order to understand the true
impact of recycling and “diversion rates.” The contamination and bag issues this research
uncovered were not readily welcomed by the campus community, and understandably so.
Indeed, the head of Facilities Management stated that he certainly did not enjoy hearing that the

college’s actual diversion rate was close to zero. Nevertheless, he thanked the researchers for
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uncovering the issues plaguing the campus recycling program, forcing the college to adjust to a
more efficient and responsible approach to waste management, and prompting a small and
necessary step on the road to an ecologically-based calculus. This study also suggests that the
significant fractures (both macro and micro) in the current approach to recycling require super-
human efforts to “recycle right,” and that this case study lends weight to the argument that when
too much burden is placed on consumers to discern how to properly recycle, an alarming amount

of salvageable materials goes to waste.



45

References

Amick, D. S. (2015). The recycling of material culture today and during the Paleolithic.
Quaternary International, 361, 4-20. http://doi.org/10.1016/j.quaint.2014.08.059

Andrews, A., Gregoire, M., Rasmussen, H., & Witowich, G. (2013). Comparison of recycling
outcomes in three types of recycling collection units. Waste Management, 33(3), 530-535.
http://doi.org/10.1016/j.wasman.2012.08.018

Barker, K., Fong, L., Grossman, S., Quin, C., & Reid, R. (1994). Comparison of self-reported
recycling attitudes and behaviors with actual behavior. Psychological Reports, 75, 571-577.

Collins, S. (2012). Common theme. Resource Recycling (February) Feb, (February), 14—16.
Retrieved from http://www.container-recycling.org/assets/pdfs/ACommonTheme.pdf

Environmental Protection Agency. (2011). Municipal solid waste generation, recycling, and
disposal in the United States Tables and Figures for 2010. Environmental Protection
Agency Olffice of Resource Conservation and Recovery.

Environmental Protection Agency. (2014). Municipal solid waste generation, recycling, and
disposal in the United States Tables and Figures for 2012. Retrieved from
http://www.epa.gov/waste/nonhaz/municipal/pubs/2012_msw_dat tbls.pdf

European Environment Agency. (2015). The European environment: State and outlook.
Retrieved from http://www.eea.europa.eu/soer-2015/synthesis/report/4-
resourceefficiency

Frezza, B. (2014, June 30). John Tierney channels Julian Simon, debunks environmental
gloom and doom. Forbes. Retrieved from
http://www.forbes.com/sites/billfrezza/2014/06/30/john-tierney-channels-julian-simon-
debunks-environmental-gloom-and-doom-2/

Gitlitz, J. (2013). Bottled up: Beverage container recycling stagnates (2000-2010). Container
Recycling Institute, 2013, 35.

Haldeman, B. Y. T., & Turner, J. W. (2009). Implementing a community-based social marketing
program to increase recycling. Social Marketing Quarterly, 15(3), 114—127.

Hansen, L. T., Olson, L., Kerr, J., McMellen, C., Kaplowitz, M., & Thorp, L. (2008). Recycling
attitudes and behaviors on a college campus: Use of qualitative methodology in a mixed-
methods study. Journal of Ethnographic & Qualitative Research, 2, 173—182.

Hottle, T. A., Bilec, M. M., Brown, N. R., & Landis, A. E. (2015). Toward zero waste:
Composting and recycling for sustainable venue based events. Waste Management, 1-9.
http://doi.org/10.1016/j.wasman.2015.01.019



46

Hou, D., Al-Tabbaa, A., Guthrie, P., & Watanabe, K. (2012). Sustainable waste and materials
management: National policy and global perspective. Environmental Science & Technology,
46(5), 2494-2495. http://doi.org/10.1021/es3004552

Kinnaman, T. C., Shinkuma, T., & Yamamoto, M. (2014). The socially optimal recycling rate:
Evidence from Japan. Journal of Environmental Economics and Management, 68(1), 54—
70. http://doi.org/10.1016/j.jeem.2014.01.004

Lucas, G. (2002). Disposability and dispossession in the twentieth century. Journal of Material
Culture, 7(1), 5-22.

MacBride, S. (2012). Recycling Reconsidered: The Present Failure and Future Promise of
Environmental Action in the United States. Cambridge, MA: The MIT Press.

Moore, P. (July 2015). Recycling is not dead. Resource Recycling. Retrieved from
http://resource-recycling.com/node/6130

Morawski, C. (2009). Understanding economic and environmental impacts of single-stream
collection systems. Container Recylcing Institute.

Nolan, J. M. (2015). Using Jackson’s Return Potential Model to explore the normativeness of
recycling. Environment and Behavior, 47(8), 835-855.
http://doi.org/10.1177/0013916514523778

Olson, L., Arvai, J., & Thorp, L. (2011). Mental models research to inform community outreach
for a campus recycling program. International Journal of Sustainability in Higher
Education, 12(4), 322-337. http://doi.org/10.1108/14676371111168250

Porter, Richard C. 2002. The Economics of Waste. Washington D.C.: Resources for the
Future.

Recycling at work: Research to inform improved recycling in the workplace. (2015) (Vol. 1).

Rollins College. (2016). Facts & figures. Retrieved from
http://www.rollins.edu/about-rollins/at-a-glance/facts-figures.html

Rollins College. (2016). Mission statement. Retrieved from
http://www rollins.edu/about-rollins/mission/index.html

Schultz, W. (1998). Changing behavior with normative feedback interventions: A field
experiment on curbside recycling. Basic and Applied Social Psychology, 21(1), 25-36.

Sussman, R., & Gifford, R. (2011). Be the change you want to see: Modeling food composting in
public places. Environment and Behavior, 45(3), 323-343.
http://doi.org/10.1177/0013916511431274



47

Sussman, R., Greeno, M., Gifford, R., & Scannell, L. (2013). The effectiveness of models and
prompts on waste diversion: A field experiment on composting by cafeteria patrons. Journal
of Applied Social Psychology, 43(1), 24-34. http://doi.org/10.1111/j.1559-
1816.2012.00978.x

Thangavelu, J. A. (2013). Considerations for informed pursuit of zero waste: Lessons from two
case studies. Virginia Polytechnic Institute and State University. Retrieved from
http://vtechworks.lib.vt.edu/handle/10919/24147

Themelis, N. J., & Mussche, C. (2014). 2014 energy and economic value of municipal solid
waste (MSW), including non-recycled plastics (NRP), currently landfilled in the fifty states.

Tierney, J. (1996, June 30). Recycling is garbage. The New York Times. Retrieved from
http://www.nytimes.com/1996/06/30/magazine/recycling-is-garbage.html?pagewanted=all

Tierney, J. (2015, Oct. 3). The reign of recycling. The New York Times. Retrieved from
http://www.nytimes.com/2015/10/04/opinion/sunday/the-reign-of-recycling.html? r=0

Wilson, D. C., & Velis, C. A. (2015). Waste management - still a global challenge in the 21st
century: An evidence-based call for action. Waste Management & Research, 33(12), 1049—
1051. http://doi.org/10.1177/0734242X15616055



