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Introduction
Protecting the environment is increas-
ingly recognized as a centerpiece of pub-
lic health in the U.S. and around the world 
(McMichael, Butler, & Folke, 2003). Envi-
ronmental resources such as soil, water, air, 
and biodiversity provide the building blocks 
necessary for human health. As environmen-
tal consumption increases and consequences 
of climate change exacerbate, consensus is 
growing that public health action is needed 

to protect environmental resources neces-
sary for human health (Costello et al., 2009; 
McMichael, Butler, & Folke, 2003; McMi-
chael et al., 2003; Patz et al., 2000). 

Howard Frumkin, a past director of the 
National Center for Environmental Health/
Agency for Toxic Substances and Disease Reg-
istry at the Centers for Disease Control and 
Prevention and current dean of the School of 
Public Health at University of Washington, and 
Anthony McMichael wrote (2008), “Health 

professionals should motivate people toward 
both appropriate personal behaviors and col-
lective decisions that will protect health from 
the effects of climate change (p. 405).” This 
recent call for primary prevention action 
calls on health promoters to utilize behavior 
change theory and evidence to guide health 
behavior change efforts related to environ-
mental issues (Frumkin, Hess, Luber, Malilay, 
& McGeehin, 2008; Howze, Baldwin, & Keg-
ler, 2004; Largo-Wight, 2011). Environmental 
health efforts that involve changing human 
behavior should utilize health education and 
health promotion theories and approaches. 

“Environmental health promotion” is a 
term representing an emerging and needed 
collaboration between environmental health 
and health education and health promo-
tion. Environmental health promotion is 
the bridge between environmental health 
and health education (Howze et al., 2004); 
it is the application of preventative health 
approaches and behavior change theories to 
environmental problems. This collaboration 
enables two critical public health goals to be 
addressed—promoting the environment for 
the health of the public and protecting the 
environment for the health of the public. 
Promoting the environment involves culti-
vating and creating healthy places and com-
munities that foster health outcomes among 
residents. Protecting the environment 
involves both strategies for development 
and conservation that foster and protect the 
health of the environment and its residents. 
Thus, the promotion of “environmental” 
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health behaviors, such as recycling, to pro-
tect the environment and Earth’s resources 
necessary for human life and health are 
important (Largo-Wight, 2011).

Recycling and College Campuses
An environmental health behavior that needs 
immediate attention is recycling solid waste 
(Castro, Garrido, Reis, & Menezes, 2009). 
Recycling solid waste protects the environ-
ment and natural resources and therefore 
protects and promotes the health of the pub-
lic (Frumkin, Hess, Luber, Malilay, & McGee-
hin, 2008). Recycling is healthful in that it 
reduces the emissions related to waste dis-
posal, reduces the need to harvest raw mate-
rial for production of new goods, and reduces 
energy consumption related to production of 
new materials (Lansana, 1992; U.S. Environ-
mental Protection Agency [U.S. EPA], 2013). 
For example, Americans recycled about 33% 
of total municipal solid waste in 2009, which 
is equivalent to saving almost 225 million 
barrels of oil (U.S. EPA, 2009). Despite the 
healthier land, air, and water-related benefits 
of waste recycling, recycling behavior still 
needs public health attention. Approximately 
90% of the waste generated in the U.S. could 
be recycled, but Americans are recycling 
only about 30% of their trash (Castro et al., 
2009). In a call to action, Healthy People 2020: 
Improving the Health of Americans prioritized 
the need to increase recycling in the U.S. over 
the next 10 years. Objective EH-12 aimed to 
increase municipal waste recycling behavior 
by 10% (Office of Disease Prevention and 
Health Promotion, 2011). 

Schools and college campuses represent 
a recycling intervention priority worldwide 
because of the potential for colleges and uni-
versities to contribute to a community’s waste 
stream and impact environmental-related 
human health (American College Health 
Association, 2002; Ana et al., 2011; Creighton, 
1998; Largo-Wight, Bian, & Lange, 2012). In 
recognition of the impact colleges and univer-
sities have on their communities, most higher 
education campuses in the U.S. provide recy-
cling opportunities through the availability 
of basic recycling infrastructure on campus 
(Mason, Brooking, Oberender, Harford, & 
Horsley, 2003). Public universities’ recycling 
rates should be improved, however. Previ-
ous studies concluded that campus recycling 
rates are similar to the national household 

and municipal recycling statistics in the U.S.; 
only about one-third of recyclable waste is 
diverted from the landfills and recovered for 
recycling (Chase, Dominick, Trepal, Bailey, & 
Friedman, 2009). Intervention studies have 
shown that campus recycling can be increased 
with effective campaigns. Previous findings 
have shown that multifaceted campaigns that 
involved increasing recycling convenience 
along with various education, awareness, and 
communication strategies increased recycling 
on campus (e.g., Chase et al., 2009).

Behavior Change Theory
Health behavior theories are used to guide 
evidenced-based behavior change programs. 
Theories are practical tools, based on aggre-
gate behavioral research findings, that target 
the determinants of behavior change to guide 
study and primary prevention intervention 
(Glanz, Rimer, & Lewis, 2002). The Theory 
of Reasoned Action and Planned Behavior 
(TPB) is commonly used to study recycling 
behavior (Valle, Rebelo, Reis, & Menezes, 
2005). TPB assumes that behavioral intention, 
one’s commitment to act, is the strongest 
predictor of behavior. Perceived behavioral 
control, attitude toward behavior, and subjec-
tive norm are the theory’s direct constructs 
that inform behavioral intention. Programs 
and interventions that are guided by TPB 
should involve enhancing the theory’s con-
structs in order to facilitate behavioral inten-
tion and ultimately behavior change (Glanz 
et al., 2002). Essentially, health promoters 
using TPB to guide behavior change pro-
grams should strive for participants to assess 
the desired behavior as good (attitude toward 
behavior), cool (subjective norm), and easy 
(perceived behavioral control). 

Cross-sectional findings suggest that one of 
TPB’s constructs, perceived behavioral control, 
was a particularly strong predictor of recy-
cling behavior (Chase et al., 2009; Chu & 
Chui, 2003; Kelly, Mason, Leiss, & Ganesh, 
2006; Largo-Wight et al., 2012; Terry, Hogg, 
& White, 1999; Valle et al., 2005). In fact, 
perceived behavioral control was the single 
strongest predictor of recycling intention 
across several studies (Chase et al., 2009; 
Chu & Chui, 2003; Kelly et al., 2006; Terry et 
al., 1999). TPB’s perceived behavioral control 
to recycle is similar to what some researchers 
call “situational factors” or “external facilita-
tors” to recycle, which have also been shown 

to be an important predictor of recycling 
behavior (Hornick, Cherian, Madansky, & 
Narayana, 1995; Shultz, 2002; Stern, 2000). 

Based on TPB’s assumptions, perceived 
behavioral control is comprised of “self-effi-
cacy” and “external factors” that influence 
the adoption of a health behavior. Thus, a 
behavior change program aimed to increase 
recycling based on TPB’s perceived behav-
ioral control construct should enhance self-
efficacy or one’s confidence in his/her ability 
to recycle and/or external or situational fac-
tors to recycle (convenience of receptacles on 
campus) (Glanz et al., 2002; National Cancer 
Institute [NCI], 2005; Valle et al., 2005). 

Purpose
In our pilot study, we developed and tested 
an intervention program aimed to increase 
perceived behavioral control to recycle and 
ultimately recycling behavior through exter-
nal factors only. We developed and tested an 
intervention program aimed to increase the 
convenience of recycling receptacles on a 
university campus. Specifically, we tested the 
efficacy of a can and bottle recycling inter-
vention aimed to increase external factors of 
perceived behavioral control and ultimately 
recycling behavior as measured by recycling 
volume by adding more convenient and easy 
opportunities to recycle. 

Methods

Design and Intervention
Our quasi-experimental pilot field study took 
place at a large southeastern university over 
eight-weeks. The study was designed to test 
the efficacy of a can and bottle recycling inter-
vention on a college campus. This community-
based participatory research (CBPR) study 
involved academic and community partners 
who collaborated to design the study and col-
lect the data (Braun et al., 2012; Wallerstein & 
Duran, 2010). University custodial, grounds, 
and administrative staff as well as student vol-
unteers participated in the study’s conception, 
implementation, and data collections. 

Three campus buildings were used in 
our study: two treatment buildings and one 
control building. The control building was 
a classroom building that maintained the 
university’s standard recycling program. The 
university’s standard can and bottle recycling 
program consisted of the presence and main-
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tenance of outdoor recycling receptacles for 
cans and bottles. The outdoor recycling re-
ceptacles were large and located near the en-
trance of campus buildings. No indoor recy-
cling receptacles were in the control building 
or on campus.

The two treatment buildings were of simi-
lar square footage to the control building. 
One treatment building was an administra-
tive building that housed office and admin-
istrative staff. The other treatment building 
was a classroom building, like the control 
building, that had classrooms utilized for 
course meetings daily. The treatment build-
ings, like the control building, also had the 
university’s standard outdoor recycling re-
ceptacles as well as our study’s recycling in-
tervention, the addition of indoor recycling 
receptacles for can and bottle recycling. The 
indoor recycling receptacles were married 
with the existing trash cans in each class-
room, hallway, and office. The intervention 
consisted of the addition of indoor recepta-
cles only; no education or promotion efforts 
were conducted. 

For the entirety of the eight week study, 
the control building offered only one recy-
cling option: outdoor recycling receptacles. 
In the treatment buildings, the recycling op-
tions varied. During the first four weeks of 
the study, only outdoor recycling receptacles 
were available in the two treatment buildings. 
This four week period was used to establish 
baseline data. During the second four weeks 
of the study, both indoor and outdoor recy-
cling receptacles were available in the two 
treatment buildings. 

Data Collections 
Data collections involved measuring the can 
and bottle recyclable volume from the study’s 
campus buildings for eight weeks. The unit 
of analysis was the buildings rather than 
the individual. No human participants were 
involved in our study.

Data were collected from the treatment 
buildings’ outdoor receptacles for eight 
weeks total. Treatment buildings’ outdoor 
data were collected for four weeks during the 
baseline data collection period and for four 
weeks during the treatment condition period. 
The treatment buildings’ indoor data were 
also collected during the treatment condition 
period. Data were collected from the control 
building’s outdoor receptacle for four weeks 

total: two weeks during the baseline data 
collection period and two weeks during the 
treatment condition period (Table 1).

Outdoor recycling data were measured by 
university grounds staff. When collecting the 
recyclables from the outdoor receptacles, the 
grounds staff indicated the receptacle’s full-
ness of cans and bottles as a percentage. The 
grounds staff completed the “recycling data 
form” by choosing one of four ordinal op-
tions to best represent the receptacle’s can 
and bottle volume. The data form measured 
the weekly volume with short ordinal scales 
with natural order categories or ordered lev-
els. The form’s natural order or categories 
or levels were 0%–25% full, 26%–50% full, 
51%–75% full, and 76%–100% full. Addi-
tional natural order categories of fullness 
were added during data analysis to normalize 
the data to represent total volume by week. 
The natural order percentage form options 
were converted to ordinal numbers for data 
analysis (Table 1).

The intervention data collections were col-
lected by an administrative staff and trained 
students. The indoor recycling receptacles 
were smaller than the outdoor receptacles. To 
maintain consistent data collection methods, 
the contents from indoor receptacles were 
transferred into a bag used in the outdoor re-
ceptacles prior to volume estimation. 

Results
The normalized data are presented in Table 2. 
When indoor recycling opportunities were 
made available, total recycling volume 
increased in the treatment classroom and 
administrative buildings by 65% and 250%, 
respectively. An independent samples t-test 
revealed that the total building recycling 
volume significantly increased in both of 
the treatment buildings and did not change 

in the control building. The recycling vol-
ume in the treatment classroom building (t 
= -2.9, p < .05) and treatment administrative 
building (t = -12.4, p < .001) had a signifi-
cant increase in recycling from the baseline 
to the posttest. No significant increase in 
recycling volume in the control building 
occurred (t = -.13, p = .91). 

Discussion 
The findings from our pilot field interven-
tion study support previous cross-sectional 
findings on the importance of TPB’s perceived 
behavioral control construct for increasing 
recycling behavior (Chase et al., 2009; Chu 
& Chui, 2003; Kelly et al., 2006; Largo-
Wight et al., 2012; Terry et al., 1999; Valle 
et al., 2005). In our study, the increase in the 
external factor to recycle—added recycling 
bins for behavioral ease and convenience—
resulted in significant increases in can and 
bottle recycling behavior in both treatment 
buildings compared to the control building. 

Prior to our study, a concern was that add-
ing receptacles would result in a less efficient 
recycling program. The concern was that add-
ing recycling receptacles without education 
or promotion would not increase recycling 
behavior, but instead would result in a dis-
tribution of the recycling volume among the 
many receptacles, adding to university staff 
workload. This did not happen. The findings 
of our pilot study demonstrate that the vol-
ume of recycling significantly increased as 
a result of the increase of receptacles alone. 
And the increase was dramatic: the total vol-
ume increased by 130% when indoor recy-
cling receptacles were made available. 

Our intervention study had many strengths. 
Our study was grounded in the emerging 
field of environmental health promotion and 
guided by behavior change theory with impor-

Ordinal Recycling Volume Measurement 

Measurement Recycling Data Form

Ordinal data 1 2 3 4 5 6 7 8
Capacity full 0%–

25%
26%–
50%

51%–
75%

76%–
100%

101%–
125%

126%–
150%

151%–
175%

176%–
200%

Note. Italicized ordinal 5–8 were used by the researchers to normalize weekly data when a receptacle needed to be 
emptied twice in a week. 

TABLE 1
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tant public health application (Frumkin & 
McMichael, 2008; Largo-Wight, 2011). Our 
study effectively utilized social and behav-
ioral public health theories and approaches 
to address a critical environmental need. In 
addition, the intervention was simple and 
practical. Simply adding convenient recycling 
receptacles, without education or promo-
tional efforts, dramatically increased recycling 
behavior and volume. Evidenced-based sim-
ple and practical solutions are public health’s 
“best buys” (Brownson, Fielding, & Maylahn, 
2009; Hawe, Shiell, & Riley, 2004). This pilot 
study identified a “best buy” for increasing 
recycling behavior—add receptacles to make 
recycling easy and convenient. Based on the 
findings of this field study and past cross-
sectional findings, environmental heath pro-
moters should strive to make recycling con-
venient and easy first and this should be the 
priority over other more complex behavioral 
and educational strategies. 

Limitations and Future Research
The primary limitation of our pilot study was 
the lack of experimental control as a result 
of the CBPR approach. In this study, like 
all CBPR studies, academic and community 
partners collaborated to design the study and 
collect the data (Braun et al., 2012; Waller-
stein & Duran, 2010). In our study, grounds 
staff measured outdoor recycling volume 
during routine waste disposal. Recording the 
recycling volume for our study was added 
workload for the staff and required collabo-
ration, approval, and flexibility from both 
partners. Although the lack of experimen-
tal control during the data collections is a 

noted weakness, the CBPR approach is also 
a strength of this study. In fact, CBPR field 
design and community partner involvement 
bridge research and practice and enhance the 
relevance of the findings to best inform pol-
icy and decision making (Braun et al., 2012; 
Wallerstein & Duran, 2010).

A second and related weakness was the 
level of measurement. The data collected in 
this study were ordinal as opposed to con-
tinuous. A data collection form was used to 
measure ordinal level data with short order 
natural form categories or ordered levels 
(ordered percentage full). In this study, the 
level of data is a minor limitation because 
the data collection methods were the most 
precise measure of the data (Agresti, 1996; 
Shavelson, 1996) given the CBPR design. 
In addition, ordinal and even lower-order 
dichotomous data are common in health-
related research studies. In fact, many times 
continuous data are effectively dicotomi-
tized into categorical or ordinal data for ease 
of data collection (Agresti, 2010) in CBPR 
health research (e.g., Chobanian et al., 2003), 
as was done in our study.

If feasible, future replication studies should 
collect continuous data by counting recycled 
items. This would provide continuous data 
and account for the size of recycled cans 
and bottles and crushed items. If such data 
collections prove infeasible due to the enor-
mous effort and labor that would be needed, 
however, future researchers should consider 
height-volume estimations, similar to the data 
collection form used in our study, with the 
noted confidence in ordinal data with ordered 
levels (Agresti, 2010). And because of the 

dramatic increase in recycling volume (65%–
265%) in our study, it may be less practically 
important for replication studies to invest in 
counting items as these precise data collec-
tion methods may not significantly add to 
evidenced-based practice recommendations.

Future field studies may also assess the 
efficacy of additional conditions, such as 
educational and social marketing, moral obli-
gation, social norms, and pro-environmental 
self- identity (e.g., Largo-Wight et al., 2012), 
to examine the potential benefit, if any, of the 
additional program investment. Community 
and other settings should also be included in 
future research. 

Conclusion
Our study focused on promoting recycling 
behavior in a high-impact waste setting, 
college campuses (Creighton, 1998; Largo-
Wight et al., 2012). Our study’s intervention 
aimed at increasing perceived behavioral con-
trol to recycle, a theory-based, strong predic-
tor of recycling in previous studies (Chase 
et al., 2009; Chu & Chui, 2003; Kelly et al., 
2006; Largo-Wight et al., 2012; Terry et al., 
1999; Valle et al., 2005) among university stu-
dents and staff. The findings of this pilot sug-
gest that simply pairing recycling receptacles 
with garbage cans within treatment buildings 
resulted in a dramatic increase in recycling 
volume (65%–265%) over the eight week 
study. This may represent a public health 
“best-buy” in that the solution was practical 
and cost-effective with a huge environmen-
tal health return on investment (Brownson et 
al., 2009; Hawe et al., 2004). Environmental 
heath promoters should prioritize efforts to 
make recycling easy and convenient above 
other efforts such as education, health com-
munication, or promotion campaigns. 
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Normalized Ordinal Recycling Volume

Buildings Baseline Period Treatment Period

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

Treatment 
Administration

1.8 2.8 2.8 3.1 1.5
7.0i

3.5
7.0i

3.0
6.0i

2.8
6.0i

Treatment 
Classroom

7.0 5.6 4.2 3.0 4.0
7.0i

3.1
4.0i

3.1
3.0i

5.6
3.0i

Control  
Classroom

– 3.0 3.0 – – 3.0 – 3.0

Note. Bold denotes outdoor data; i = indoor data and treatment condition.

TABLE 2
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