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Prediction of Depot-
Based Specialty Recycling 
Behavior Using an 
Extended Theory of 
Planned Behavior

Ryan E. Rhodes1, Mark R. Beauchamp2, Mark 
Conner3, Gert-Jan de Bruijn4, Navin Kaushal1, 
and Amy Latimer-Cheung5

Abstract
Curbside recycling has been a very successful neighborhood-level 
intervention designed to maximize waste containment, but many communities 
have specific limitations on what products can be recycled within their 
community bins and must rely on depots for recycling these specialty items. 
The purpose of this study was to examine an extended theory of planned 
behavior (TPB) that included both affective and instrumental attitudes and 
a planning construct to predict depot specialty recycling in a community 
sample across 1 month. Participants were 176 residents of detached homes 
who completed baseline measures of TPB and self-reported behavior 1 
month later. Structural equation modeling identified a modest fit of the 
TPB, and 48% variance of depot recycling behavior was explained with the 
constructs of intention, planning, and perceived behavioral control, yet these 
constructs did not perform as well in predicting change in behavior across 4 
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weeks. Although proximity to the recycling depot did not relate to behavior, 
it significantly moderated the planning–recycling behavior relationship, 
whereby those who lived closer to the depot had larger planning–behavior 
relations than those who lived further away. Developing plans to recycle 
may help in addition to motivation, but these are still contingent on there 
being an easy commuting distance to a depot.

Keywords
affect, instrumental beliefs, planning, depot proximity

Environmental waste containment becomes more problematic with each 
passing year due to the rising global population and an increasing consump-
tion of manufactured goods (Oskamp, 2000; Vlek & Steg, 2007). For exam-
ple, Canadian households produce 13.4 million tons of waste (418 kg per 
person) and 75% of this is sent to landfill (Statistics Canada, 2004, 2013). 
Similar per capita statistics are present in most other developed nations.

Clearly, recycling is an essential element of any long-term solution to 
waste control, and how to motivate full participation in recycling programs 
becomes of critical concern to policy makers. For example, curbside recy-
cling made easy and convenient has been shown to have an enormous effect 
on recycling efforts in a community (Osbaldiston & Schott, 2012). Large-
scale policies that involve corporate leadership and make recycling easy and 
rewarding have shown considerable success in the past few decades (Statistics 
Canada, 2004). Although very promising, products such as organic waste, 
styrofoam, and soft plastics are not eligible in many curbside community 
recycling programs at present. This places the burden of specialized recy-
cling at the level of the individual who must collect, bag, transport, and often 
pay for recycling.

Unfortunately, in comparison with curbside (i.e., recycling with contain-
ers at one’s residence) and public (i.e., casually recycling while at a public 
place) recycling, very little is known about the motives that underlie depot 
recycling behavior. Indeed, our literature search found no studies designed to 
examine depot recycling in terms of its background correlates or via interven-
tions to improve on the behavior. It would seem important to have a firm 
understanding of the correlates of depot-based recycling to embark on subse-
quent intervention efforts, and this forms the basis for our article.

Despite a paucity of research on specialty depot recycling, a large body of 
literature on public and curbside recycling as well as other similar prosocial 
behaviors has amassed across the past 20 years in which to draw from and 
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build hypotheses. For example, a recent meta-analysis of the correlates of 
general proenvironmental behavior (Bamberg & Möser, 2007) identified that 
these behaviors are explained primarily thorough intentions that mediate atti-
tudes and behavioral control over the behavior. Perhaps not surprisingly, 
given these results and findings, Ajzen’s (1991) theory of planned behavior 
(TPB) contains the largest body of literature among models applied to under-
standing recycling and other environmental behaviors. The theory has also 
been compared with other models and appears to hold more favorably than 
some of these other approaches (e.g., Aguilar-Luzón, García-Martínez, 
Calvo-Salguero, & Salinas, 2012; Do Valle, Rebelo, Reis, & Menezes, 2005; 
Ramayah, Lee, & Lim, 2012). The TPB places intention (motivation to enact 
a behavior) as the proximal antecedent of behavior, and intention is subse-
quently influenced by attitude (overall evaluation of the behavior), subjective 
norm (perceived pressure from what others think), and perceived behavioral 
control (PBC; perceived ability to perform the behavior; Ajzen, 2006). PBC 
is also considered a direct antecedent to behavior, to the extent that it repre-
sents actual control. Our review of TPB studies when applied specifically to 
recycling found 24 independent articles (Aguilar-Luzón et al., 2012; Barr, 
2007; Barr, Gilg, & Ford, 2001; Castro, Garrido, Reis, & Menezes, 2009; K. 
Chan, 1998; L. Chan & Bishop, 2013; Chen & Tung, 2010; Cheung, Chan, & 
Wong, 1999; Chu & Chiu, 2003; Chu, Huang, & Chiu, 2004; Chu, Yeh, & 
Yang, 2006; Do Valle et al., 2005; Fielding, McDonald, & Louis, 2008; 
Kaiser, Hübner, & Bogner, 2005; Knussen & Yule, 2008; Largo-Wight, Bian, 
& Lange, 2012; Mahmud & Osman, 2010; Mannetti, Pierro, & Livi, 2004; 
Nigbur, Lyons, & Uzzell, 2010; Ramayah et al., 2012; Rise, Thompson, & 
Verplanken, 2003; Taylor & Todd, 1995; White & Hyde, 2012; Whitmarsh & 
O’Neill, 2010). Like the Bamberg and Möser (2007) meta-analysis of all pro-
environmental behaviors, recycling was predicted by intention, whereas atti-
tude and PBC were subsequently the most consistent predictors of intention 
although their relative contribution to the model varied considerably across 
studies. Subjective norm was of lesser importance in almost all of the 
studies.

Besides the predictive capability of the above mentioned TPB constructs, 
a strength of the model is also Ajzen’s (1991) inclusiveness of other con-
structs if (a) one can argue that a construct possesses a measurement domain 
different from that of the TPB proper and (b) subsequently demonstrate that 
the construct explains meaningful variance beyond the base model. Thus, 
researchers have also extended the TPB in the recycling domain to include 
constructs such as proximity of the recycling bin (Chen & Tung, 2010; Do 
Valle et al., 2005; Ramayah et al., 2012; Taylor & Todd, 1995), confidence to 
sort recycling items (Chu & Chiu, 2003), knowledge of recycling (Barr, 
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2007), habituated response (Knussen & Yule, 2008), recycling identity 
(Fielding et al., 2008; Mannetti et al., 2004; Nigbur et al., 2010; White & 
Hyde, 2012; Whitmarsh & O’Neill, 2010), personality traits (White & Hyde, 
2012), and personal prosocial norms (L. Chan & Bishop, 2013; Nigbur et al., 
2010).

Interestingly, what has seen less research attention is the expansion of 
constructs that reside within the overarching constructs of the TPB proper. 
For example, Ajzen (2006) acknowledges that the attitude construct is com-
prised of two components that represent instrumental (benefit, utility) and 
affective (pleasure, enjoyment) evaluations of a behavior. This decomposi-
tion of attitude into two constructs has seen considerable attention in other 
domains, such as health and safety behavior, where affective attitudes tend to 
predict intention better than instrumental attitudes (Lawton, Conner, & 
McEachan, 2009; Lawton, Conner, & Parker, 2007; Rhodes, Fiala, & Conner, 
2009). To our knowledge, the use of these two constructs of attitude in the 
TPB has not been applied to recycling behavior at present; yet, the instrumen-
tal attitude construct bears some resemblance to moral norms (feelings that 
the behavior is important for one to perform), which is used quite often in 
models of prosocial behavior (L. Chan & Bishop, 2013). This would present 
an interesting test of the extended TPB, because prosocial behavior, often 
infrequent (e.g., curbside recycling is typically every 2 weeks) and relatively 
non-physically taxing, may be more motivated by instrumental than affective 
outcomes compared with health behaviors. Yet, the process of sorting and 
disposing of recyclables is not particularly pleasant, and depot-based recy-
cling is more taxing in terms of hassle than basic curbside or public recycling; 
so, affective attitudes may play a key role in the motivation for its 
performance.

On the other side of intention is an emergent literature demonstrating the 
importance of planning to facilitate behavior change (Gollwitzer, 1999; 
Gollwitzer & Sheeran, 2006). From a theoretical standpoint, the premise fol-
lows that regulatory planning behaviors are required to tie motivation to sub-
sequent behavior (Gollwitzer & Sheeran, 2006; Schwarzer, 1992). In response 
to this literature, Ajzen and Fishbein (2005) have subsequently acknowledged 
that planning may be an important bridge construct between intention and 
behavior to consider within the TPB. The extension of the TPB to consider 
this addition has seen enormous attention in a domain like exercise behavior 
(see Carraro & Gaudreau, 2013) where the behavior is complex in logistics 
but far less within the prosocial domain. Our review of the TPB in relation to 
recycling behavior found only one study where researchers had investigated 
a planning construct within the TPB proper (Rise et al., 2003). The results did 
not support the additional utility of planning within the TPB, which may 
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explain the relatively low uptake of this possible extension in the recycling 
domain. It may be that curbside recycling behaviors are easy enough that they 
require little self-regulation, and public recycling is reflexive and spontane-
ous in its nature. Yet, depot-based recycling may be far more relevant to plan-
ning as people need to organize the behavior within the hours of depot 
operation, arrange a way to travel to the depot, and plan where to go. It seems 
worthwhile to examine whether an intermediary planning construct has util-
ity when predicting specialty depot recycling.

Therefore, the purpose of this study was to examine an extended TPB that 
includes both affective and instrumental attitudes and a planning construct to 
predict depot specialty recycling in a community sample across a 1-month 
time frame. Based on the general recycling and prosocial behavior literature, 
it was hypothesized that instrumental attitudes and PBC, and to a lesser 
extent, subjective norm, would predict intention. It was also hypothesized as 
per TPB that intention and PBC would predict behavior. Based on our ratio-
nale for the additional constructs within TPB, however, we also hypothesized 
that affective attitude would contribute to the prediction of intention because 
depot-based recycling will contain affective properties (pleasant–unpleas-
ant). We also hypothesized that planning would be an independent predictor 
of behavior and, at least, partially account for the covariance between inten-
tion and behavior based on the rationale that depot recycling has challenging 
logistics that preclude mere motivational impulse.

As we used a longitudinal design, we also had the opportunity to examine 
change in depot recycling behavior across the month. The examination of 
change in behavior adds additional testing power to prediction models 
because behavior change is the desired outcome in interventions (Weinstein, 
2007). This has seen limited examination in the recycling domain from our 
literature review. We hypothesized the same basic effects of the TPB in the 
prospective prediction model that did not account for behavior change but 
with effects of smaller magnitude because not all people would be expected 
to necessarily change over the course of the study and the variability would 
be subsequently restricted. Finally, as recycling depots will conceivably vary 
in proximity among respondents (unlike curbside recycling), we examined 
whether the relationship between proximity to the nearest recycling depot 
and behavior could be accounted for by the TPB. We hypothesized that TPB 
would account for covariance of any relationship based on similar evidence 
in public recycling (Chen & Tung, 2010; Do Valle et al., 2005; Ramayah et 
al., 2012; Taylor & Todd, 1995). We also examined whether proximity to a 
depot moderated the intention and planning relationship with behavior. 
Although there is no prior research in prosocial behavior for this examina-
tion, it stands to reason that people who live further away from recycling 
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depots may be less likely to follow through with their recycling plans because 
of the complexity of transport, scheduling, and other factors. This finding has 
been shown several times with the TPB in physical activity where people 
further away from recreation centers are less likely to follow through with 
their plans (e.g., Prins et al., 2010; Rhodes, Brown, & McIntyre, 2006; 
Rhodes, Courneya, Blanchard, & Plotnikoff, 2007).

Method

Study Design and Participants

Initial respondents were 220 community-dwelling residents (1 respondent 
per household) between the ages of 18 and 65 years who self-identified room 
to improve depot recycling activities. Respondents were provided with a 
baseline questionnaire package, and 44 participants declined to participate 
further due to lack of interest. The initial purpose of this study was to exam-
ine whether four different brief messages could affect a change in depot recy-
cling over a month. Thus, the remaining 176 participants were randomly 
assigned to (a) a standard instructions condition (n = 34), (b) a group that 
received instructions and messages targeting the affective benefits of depot 
recycling (n = 49), (c) a group that received instructions and messages target-
ing the utility of depot recycling (n = 48), and (d) a group that received 
instructions and directions on how to set plans to perform depot recycling  
(n = 45). The trial yielded no significant between group effects (all ps > .50), 
so the sample was combined to merely predict depot recycling. The reason 
for the null intervention effect was not clear but may have been from the short 
duration of the study, low potency of the intervention materials, or a lack of 
range for change in these constructs of focus. The study was approved by the 
first author’s institutional ethics review board, and all participants provided 
initial and ongoing informed consent (at follow-up) during participation.

Procedure

Potential participants were invited to take part in the study by means of door 
to door recruitment in the Capitol Region District of British Columbia. 
Recruitment in this fashion was ongoing from March 2012 until November 
2012. Interested participants were instructed on the study purpose, elements, 
and inclusion criteria. Participants were then handed an instruction sheet that 
provided a questionnaire URL link to the online baseline questionnaire and 
provided informed consent, their name, and their email address (100% of the 
participants had email and Internet access). One week after recruitment, 
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participants who had not yet completed the baseline measures were sent an 
email reminder and the link to the questionnaire. At 4 weeks, the follow-up 
questionnaire link was emailed to participants that included a self-reported 
measure of depot recycling of specialty materials over the past month. An 
email reminder prompt was provided to those who had not completed the 
follow-up questionnaire 1 week later (Dillman, 1983). The participants 
received a thank you letter after completion of the follow-up questionnaire.

Measurement

The questionnaire asked for a contact resident to complete all measures on 
behalf of the members of the residence across the study. This was deemed 
necessary to aid in consistency across measurement although it may bias 
(downward) the estimates of total recycling. Basic demographic measures 
resembled those asked in Canadian census questions and included age, sex, 
ethnicity, education, family income, marital status, and employment status. 
Additional health status indicators were also included because local depots 
could include walking, lifting, or cycling. Finally, we gathered information of 
approximate distance from the local depot.

TPB measures.  The questionnaire package consisted of information about the 
definition of depot recycling compared with curbside recycling to orient par-
ticipants to the questions being asked in the questionnaire, followed by the 
types of products that can be recycled at these depots. This included soft 
plastics (grocery bags, cereal bags, shrink/over wrap), styrofoam (cups, con-
tainers, insulators), electronics, and hard plastics. The recycling center loca-
tions and times available were subsequently provided. These included local 
community depots as well as a central municipal depot.

Attitude toward depot recycling was measured using two items that tap the 
instrumental (i.e., useful–useless, wise–unwise) component, and two items 
that tap the affective (enjoyable–unenjoyable, pleasant–unpleasant) compo-
nent. The response format was a series of 7-point scales (1,7 = extremely;  
2,6 = moderately; 3,5 = slightly), and the phrase that preceded these scales 
was “For me, depot recycling over the next month would be . . .” Cronbach’s 
alpha coefficients of internal consistency were .77 (r = .64) for instrumental 
attitude and .94 (r = .88) for affective attitude.

Subjective norm was measured by two items assessing the injunctive com-
ponent of subjective norm. The items were as follows: (a) “Most people who 
are important to me want me to engage in depot recycling over the next 
month” and (b) “Most people whose opinions I value would approve of me 
engaging in depot recycling over the next month.” Cronbach’s alpha coeffi-
cient of internal consistency was .76 (r = .59) for the items.
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PBC was measured by two items that have been previously recommended 
to measure control without the confound of motivation (Ajzen, 2002; Rhodes 
& Courneya, 2003). The items were as follows: (a) “In the next month, I have 
complete personal control over depot recycling if I really wanted to do so” 
and (b) Engaging in depot recycling is mostly up to me in the next month if I 
wanted to do so.” The items were scored on a 7-point scale ranging from 1 
(strongly disagree) to 7 (strongly agree). The items had an internal consis-
tency of α = .67 (r = .47).

Intention and planning were measured with attention to reducing potential 
measurement confounds. Based on the recommendations of Rhodes, 
Blanchard, Matheson, and Coble (2006), intention was measured without the 
use of “intend” and “plan” items and instead by items that reflect motivation 
and remain conceptually distinct from planning. The two items were as fol-
lows: (a) “I am motivated to engage in depot recycling over the next month,” 
from 1 (extremely unmotivated) to 7 (extremely motivated), and (b) “I am 
determined to engage in depot recycling over the next month,” from 1 
(extremely undetermined) to 7 (extremely determined). Internal consistency 
was α = .84 (r = 72). Planning was measured using items created by Rise et 
al. (2003). These items were as follows: (a) “I have made plans concerning 
“when” I am going to depot recycle over the next month,” (b) “I have made 
plans concerning “where” I am going to engage in depot recycling over the 
next month,” (c) “I have made plans concerning ‘what’ kind of recycling 
(e.g., styrofoam, soft plastics, hard plastics, etc.) I am going to engage in over 
the next month,” and (d) “I have made plans concerning ‘how’ I am going to 
get to a depot to recycle specialty materials over the next month.” These 
items were scored from 1 (strongly disagree) to 7 (strongly agree), and inter-
nal consistency was acceptable (α = .95).

Depot recycling behavior.  For the measurement of depot recycling, we 
again reminded participants that we were asking for recycling of styrofoam, 
polycarbonate, acrylic, plexiglass, polypropylene, acrylonitrile butadiene 
styrene (ABS) plastic, soft/film and hard/rigid plastics, foil-lined bags, and 
non-refundable drink cartons and tetra packs, as well as all electronics, bal-
lasts, and automotive batteries, and not curbside recyclables. There is no vali-
dated self-report measure for depot-based recycling, so we adapted from the 
measures of Nigbur et al. (2010) and Barr (2007). The item asked participants 
“How often during the last four weeks have you delivered your materials to a 
specialty recycling depot?” from 0 (never) to 7 (every week).

Preliminary analyses.  Eighteen participants did not complete the follow-up 
recycling measure so point-biserial correlations, t tests, and chi-square tests 

 at University of Victoria on July 4, 2014eab.sagepub.comDownloaded from 

http://eab.sagepub.com/


Rhodes et al.	 9

of proportions were conducted to test for selective dropout (coded 0/1/2/3) 
and equality of study groups at baseline. To determine the pattern of missing-
ness surrounding recycling, a dummy variable was created (0 = data absent; 
1 = data present). There were no differences in drop-out by group assignment 
(p > .05). When this variable was compared on the baseline recycling, demo-
graphic and TPB variables via zero-order correlations, and chi-square analy-
ses, however, the results showed that missingness was significantly (p < .05) 
related to lower baseline recycling and being male compared with those who 
completed the study. Therefore, these data were not missing at random and 
multiple imputations are not recommended (Allison, 2002). The conservative 
within-participant intention to treat (ITT) imputation was conducted using a 
baseline carried forward procedure to substitute missing values at follow-up. 
Complete case analyses were also conducted, but they yielded similar results 
to the ITT analyses. Thus, we have chosen to report the most conservative 
missing data strategy within this article.

Analysis plan.  Bivariate correlations and descriptives of depot proximity, TPB 
constructs, and follow-up recycling behavior were evaluated. Because of our 
secondary research question of examining change in recycling, we also eval-
uated the unstandardized residual of recycling, which was created by regress-
ing depot recycling at follow-up on depot recycling at baseline.

Analyses of the TPB used structural equation modeling (Jöreskog & 
Sörbom, 2004) with maximum likelihood estimation and a covariance matrix. 
Specifically, proximity to a recycling depot was modeled as an antecedent of 
the TPB, which was subsequently used to predict depot recycling. The plan-
ning variable was modeled as the proximal predictor of recycling with inten-
tion and PBC as its respective antecedents (Carraro & Gaudreau, 2013). The 
first indicator of each latent variable was fixed to 1.0 to create a metric scale. 
Single indicators (i.e., proximity to depot, recycling) were fixed to zero error, 
which is commensurate with ordinary least squares regression analyses. The 
structural disturbance terms (residual variance) among TPB variables of 
affective attitude, instrumental attitude, subjective norm, and PBC were also 
freed to correlate among each other as per the tenets of the TPB (Ajzen, 
1991).

To evaluate whether proximity to a recycling depot moderated intention, 
planning, and recycling relations, we mean-centered all variables (Aiken & 
West, 1991) and followed the procedure suggested by Cohen and Cohen 
(1983) using ordinary least squares multiple regression. All hypothesized 
variables were analyzed simultaneously. Specifically, intention, planning, 
PBC, and depot proximity were entered into the regression equation first, and 
interaction terms were then entered into the regression equation in a second 
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block. Finally, interpretation of significant interaction effects used Aiken and 
West’s (1991) suggested procedure of slope analysis. Type 1 error was set at 
p < .05.

Results

There were no significant differences among the groups on demographic, 
health, or environmental variables by the original randomized group design 
(p > .05), so baseline data are presented for the complete set of respondents 
in Table 1. Contact residents were on average in their late 40s/early 50s, typi-
cally female, mainly White, common-law/married, and employed. Just more 
than half of the sample reported having a college degree and were above the 

Table 1.  Demographic, Neighborhood, and Health Profile at Baseline (N = 176).

Characteristic

Demographic profile
  % female 61.1
  M age (SD)     49.2 (12.76)
  % visible minority 4.2
  % completed university 56.6
  % married/common-law 73.9
  % >$75,000 household income 58.0
  % currently employed 70.4
Health profile
  Overall health appraisal (SD)    3.61(0.96)
  M BMI (SD) 24.38 (4.14)
  % smoker 7.4
  % with heart disease 1.1
  % with diabetes 4.5
  % with cancer 8.0
  % with high blood pressure 10.2
  % with high cholesterol 10.8
Neighborhood profile
  % living in a detached house 96.5
  % curbside recycling participation 100
  M depot recycling last month (SD)   0.61 (1.01)
  % living <3 km from recycling depot 60.0
  % using a car for transportation 78.6

Note. BMI = body mass index.
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median household income for the Greater Victoria region (Statistics Canada, 
2010). The participants reported generally good health and had a mean body 
mass index (BMI) just below the 25 to 30 range (i.e., overweight; World 
Health Organization, 2013). In terms of environmental characteristics, par-
ticipants lived in detached housing, used a car for transportation, and more 
than half lived within 3 km of a recycling depot. Finally, 100% of the partici-
pants used curbside recycling and most participants had engaged in some, but 
a low volume (M = 0.61 bouts) of depot recycling in the past 4 weeks.

Bivariate correlations and descriptives for depot proximity, TPB variables, 
depot recycling 4 weeks later, and change in recycling from baseline can be 
found in Table 2. All TPB constructs significantly correlated with depot recy-
cling. By contrast, only PBC, planning, and intention significantly correlated 
with change in recycling across the 4 weeks. Finally, proximity to a depot did 
not significantly correlate with any of the TPB or recycling behavior 
variables.

The structural equation model for these constructs resulted in a modest fit 
of these data, χ2(87) = 290.67, p < .01, comparative fit index (CFI) = .93, root 
mean square error of approximation (RMSEA) = .09, using conventional cut-
off criteria and considering the complexity and size of the model (Hu & 
Bentler, 1999). Observation of the standardized residuals showed that misfit 
was from several correlated error terms, factor cross-loadings, and correlated 
structural disturbance terms that no single change or a priori theory-based 
series of changes could rectify. There were no potentially freed paths in the 
structural model that improved fit significantly (p < .05). Substituting change 
in recycling from baseline as the dependent variable in place of recycling at 
4 weeks resulted in a similar model fit, χ2(87) = 289.01, p < .01, CFI = .93, 

Table 2.  Descriptives and Correlations for the Theory of Planned Behavior, 
Proximity to Recycling Depot, and Depot Recycling (N = 176).

2 3 4 5 6 7 8 M SD

1. Affective attitude .59** .22* .26** .68** .39** .34** −.09 (.15) 4.07 1.10
2. Instrumental attitude .37** .19** .76** .44** .36** −.16 (.15) 6.00 0.94
3. Subjective norm .48** .25* .14 .23* −.09 (.14) 5.07 1.49
4. Perceived behavioral control .34** .19* .39** −.01 (.24*) 5.16 1.31
5. Intention .58** .49** −.11 (.21*) 4.82 1.54
6. Planning .44** −.07 (.24*) 4.14 2.08
7. Depot recycling −.05 (−.02) 0.65 1.07
8. Distance from depot 2.32 1.08

Note. Values in parentheses represent unstandardized residual scores from Time 2 behavior regressed on 
baseline behavior.
*p < .05. **p < .01.
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RMSEA =.09. The final structural model is presented in Figure 1 (covariance 
results among TPB constructs have been omitted for illustrative parsimony), 
and the measurement model with descriptives is presented in Table 3.

Overall, the measurement model suggested good measurement of the TPB 
constructs and planning with significant and large factor loadings. In the 
structural model, affective attitude (standardized effect = .30), instrumental 
attitude (standardized effect = .59), subjective norm (standardized effect = 
.14), and PBC (standardized effect = .22) subsequently explained 69% of the 
variance in intention. Proximity to the depot did not have any significant 
effects in the model.

For the prediction of behavior, 48% of the variance in depot recycling was 
explained. Specifically, intention (standardized effect = .31), PBC (standard-
ized effect = .28), and planning (standardized effect = .32) all had significant 
independent effects on behavior. Affective attitude (standardized effect = 
.16), instrumental attitude (standardized effect = .32), but not subjective norm 
and PBC, subsequently had significant indirect effects on recycling through 
intention/planning.

The structural model to predict change in recycling from baseline can also 
be found in Figure 1 with coefficients in parentheses. Planning, PBC, and 

Depot Recycling

Planning

Inten�on

Affec�ve
A�tude

Instrumental
A�tude

Subjec�ve
Norm

Perceived
Behavioral

Control

Proximity
to Depot

.30*
.59*

.22*

.31*
.32*
(.03)

.58* .28*
(.18) .52*

(.90*)

.67*

.31*
(0.20*)

.14*

Figure 1.  Extended theory of planned behavior predicting depot recycling across 
4 weeks.
Note. Coefficients in parentheses are predictors of change in recycling across the 4 weeks 
(unstandardized residual).
p < .05. p > .05.
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intention explained 10% of the variance in change in recycling; however, 
only PBC (standardized effect = .20) was statistically significant in the model.

The structural model also showed that planning was explained by inten-
tion (standardized effect = .58), and affective attitude (standardized effect = 
.19), instrumental attitude (standardized effect = .38), and PBC (standardized 
effect = .20) had indirect effects on planning through intention. Intention also 
had a significant indirect effect on recycling (standardized effect = .26) 
through planning.

Results of the sub-analysis of proximity to the recycling depot as a mod-
erator of intention and planning on recycling showed a significant effect for 
planning but not intention. Specifically, a significant interaction effect of 
planning and depot proximity (β = −.57, t = 2.64, p < .01) was identified after 

Table 3.  Factor Loadings of Depot Distance With the Theory of Planned Behavior 
and Depot Recycling.

Factor loading Error variance

Distance to depot 1.00 0.00
Affective attitude
  Enjoyable–unenjoyable 0.97 0.06
  Pleasant–unpleasant .98* 0.04
Instrumental attitude
  Useful–useless 0.81 0.34
  Wise–foolish .87* 0.24
Subjective norm
  “Want me to” 0.59 0.65
  “Approve of” .79* 0.38
PBC
  “ “Control” 0.66 0.57
  “Up to me” .96* 0.07
Intention
  “Motivated” 0.87 0.25
  “Determined” .89* 0.20
Planning
  “When” 0.87 0.23
  “What” .97* 0.06
  “Where” .96* 0.08
  “How” .93* 0.13
Depot recycling 1.00 0.00

Note. PBC = perceived behavioral control.
*All freed factor loadings significant p < .05.
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controlling for the main effect of proximity, intention, planning, PBC, and a 
non-significant (p > .05) interaction of intention and depot proximity, total 
model Fchange(2, 123) = 3.57, p < .05, Rchange

2  = .05. Slope analyses, presented 
in Figure 2, showed that planning (β = .42) had a larger effect on intention for 
those living within 3 km of a depot when compared with 6 to 9 km (β = .31) 
and 9+ km (β = .11). No significant (p > .05) moderation was identified for 
the change in recycling behavior variable.

Discussion

The purpose of this study was to examine an extended TPB that includes both 
affective and instrumental attitudes and a planning construct to predict depot 
specialty recycling in a community sample across 1 month. The TPB is an 
established prediction model for curbside recycling (Bamberg & Möser, 
2007), but to our knowledge, this was the first application of TPB to depot 
recycling of specialty materials. We hypothesized that intention and PBC 
would predict behavior as per the tenets of TPB and past curbside recycling 
prediction models. Yet, we also hypothesized that planning would be an inde-
pendent predictor of behavior and, at least, partially account for the covari-
ance between intention and behavior based on the rationale that depot 
recycling has challenging logistics that preclude mere motivational impulse. 
Results supported our hypotheses. Intention, planning, and PBC all had inde-
pendent effects on recycling behavior, and intention had a sizable and signifi-
cant indirect effect via planning on recycling.
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Figure 2.  Simple slopes analysis of distance to recycling depot as a moderator of 
the planning and recycling behavior relationship.
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It is interesting to note that the effect of planning on recycling is discrep-
ant with the only other study to apply a planning construct within TPB struc-
ture (Rise et al., 2003). The difference may be due to different samples 
(college students vs. community), different countries (Norway vs. Canada), 
or the differences in curbside versus depot-based recycling. We theorize that 
the additional logistics of acting within depot hours of operation, driving to 
the depot, acquiring funds for payment of recyclables, and the bagging of all 
of these different specialty materials represents a challenge where enactment 
improves with planning and a high perception of control. This is similar to 
the rationale put forth for other logistically challenging behaviors such as 
exercise or studying (Gollwitzer & Sheeran, 2006). From an intervention per-
spective, however, our model offers relatively little novel insights into how to 
change plans as intention was the only antecedent. Thus, one reverts to the 
TPB proper as an explanation as to how to change planning via increasing 
intention. This limitation is similar to other planning models combined with 
the TPB (Carraro & Gaudreau, 2013). Research showing that planning skills 
can be manipulated directly in experimental designs is helpful to demonstrate 
that planning can be improved independent of intentions (Allan, Sniehotta, & 
Johnston, 2013; Gollwitzer & Sheeran, 2006). Future models of planning 
may be improved by demonstrating this link within the causal model (Conner, 
Sandberg, & Norman, 2010). Nevertheless, our finding needs to be consid-
ered within the context that the original intervention aim of this study to 
change planning did not have an effect on recycling behavior.

Our prospective between-participant design provided insights into who 
recycled compared with who did not, but the longitudinal design also enabled 
us to examine within-participant change in depot recycling behavior across 
the month. This analysis of change adds additional testing power to predic-
tion models because behavior change is the desired outcome in interventions. 
We hypothesized the same basic effects of the TPB as the between-partici-
pant prediction model but with effects of smaller magnitude because not all 
people would be expected to necessarily change over the course of the study 
and the variability would be subsequently restricted. Baseline recycling and 
1-month recycling correlated r = .45, suggesting overlap but also consider-
able residual variance for the TPB to explain. The results showed that the 
TPB was able to explain 10% of this residual variance, and PBC was the only 
significant predictor. Thus, the TPB proved to be a strong model for predict-
ing between-participant recycling but not as strong for predicting within-
participant recycling changes across the month. It is important to note that 
planning and intention both had significant bivariate correlations with change 
in behavior, thus supportive of the TPB constructs; the effect was merely 
diminished in the multivariate equation. The result needs replication, but it 
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highlights the difference between explanative models compared with models 
of behavior change (Head & Noar, 2014).

In terms of predicting intention, it was hypothesized that instrumental atti-
tude, PBC, and, to a lesser extent, subjective norm would contribute based on 
past research. We also hypothesized that affective attitude would contribute 
to the prediction of intention because depot-based recycling will contain 
affective properties due to the hassle and complexity of the act. These hypoth-
eses were supported by the results. The largest effect on intention was via 
instrumental attitude—a person’s perception of utility and benefit from per-
forming the act. The construct has not been specifically evaluated in the recy-
cling domain, but it has considerable similarity with moral norms given the 
environmental impact of recycling (i.e., benefit of reducing waste, utility of 
retaining natural resources, etc.; L. Chan & Bishop, 2013). Future examina-
tion of the discriminant validity of instrumental attitude and moral norms 
would be prudent.

Still, affective attitude contributed a medium-sized effect similar to PBC 
when explaining intention. This supports past research and the importance of 
control over motivation to recycle, but the prominent role of affective attitude 
suggests that pleasure–displeasure is also an important antecedent. Prior 
reviews have critiqued the general lack of inclusion of hedonic motives in 
prosocial behavior models (Osbaldiston & Schott, 2012), and this criticism 
can be directed at attitude–behavior models in general (Van der Pligt, 
Zeelenberg, van Dijk, de Vries, & Richard, 1998; Zanna & Rempel, 1988). 
Nevertheless, hedonic theory (Higgins, 1997; Kahneman, 1999) and other 
models such as Deci and Ryan’s (1985) self-determination theory place affec-
tive considerations as prime antecedents for sustained behavioral action. To 
our knowledge, this is the first of such tests with TPB in recycling and one of 
the only tests when considering attitude models and recycling more generally 
(Smith, Haugtvedt, & Petty, 1994).

Subjective norm was also a significant contributor to intention in the 
model, but the effect was small and did not translate into a significant indirect 
effect on recycling via intention. Subjective norm, as measured via TPB, 
often performs poorly across behaviors (Armitage & Conner, 2001), and our 
assessment of 24 prior studies in the recycling domain showed a similar trend 
of null or small effects. Social pressure to recycle, conceived and measured 
as a self-reported subjective norm in TPB, does not appear to be as important 
a construct as attitude and PBC.

Finally, our extension of the TPB also included a socioecological (Stokols, 
1996) component by taking into account the proximity of the recycling depot 
and its potential impact on recycling behavior via the TPB as well as its 
potential moderating role of intention and planning. We hypothesized that 
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PBC would account for covariance of a relationship between depot distance 
and recycling. Counter to our hypothesis, proximity to the depot was not 
related to any variable of interest. The small correlation of convenience or 
proximity and TPB has been identified in prior curbside recycling literature 
(Chen & Tung, 2010; Do Valle et al., 2005; Ramayah et al., 2012; Taylor & 
Todd, 1995). Interestingly, however, proximity did act as a moderator of the 
relationship between planning and recycling, with the major effect occurring 
for those individuals living within 9 km (identified via simple slopes analy-
ses) of the depot following through with their recycling plans more than indi-
viduals further away. This was a relatively large effect size interaction (Cohen 
& Cohen, 1983), suggesting the difference is substantive. Prior examination 
of proximity as a moderator of recycling behavior had not been conducted 
(Chen & Tung, 2010), but similar findings are present in physical activity 
where people further away from recreation centers are less likely to follow 
through with their plans (e.g., Prins et al., 2010; Rhodes, Brown, & McIntyre, 
2006; Rhodes et al., 2007). The result is interesting because it underscores 
how living near a depot may not affect behavior directly, but it may facilitate 
or impede that behavior when plans are made to enact it.

Despite the unique focus on depot-based recycling and the longitudinal 
design, our findings need to be considered within the context of limitations. 
First, we used a self-report measure of depot recycling that may provide bias 
and be subject to social desirability. Self-report measures of recycling have 
shown validity when compared with direct observation (Lingard, Gilbert, & 
Graham, 2001; Nigbur et al., 2010), and depot-based recycling is such a dis-
crete act that it is unlikely to be prone to severe memory bias. Still, follow-up 
validation of our findings with observed behavior would be prudent. Second, 
our sample of participants is limited to self-selected respondents who were 
interested in the study topic and may be additionally biased because these 
participants self-identified as having room to improve in relation to depot 
recycling. Although this is laudable for the initial aims of intervention in this 
sample, it does restrict the range in the dependent variable of depot recycling. 
Still, we were able to predict 48% of the variance in recycling behavior and 
the sample matched the education, health, income, and marital status of resi-
dents in the Capitol Region District of British Columbia (Statistics Canada, 
2007), but we clearly had a bias in favor of respondents who were female, 
Caucasian, and practiced recycling generally (Statistics Canada, 2004). 
Third, although our findings were interesting, the model fit was modest. This 
means that the findings need to be interpreted with some caution, and alterna-
tive modeling of these data may better reflect the covariances among the 
variables. Finally, our time frame of 4 weeks is short to understand depot 
recycling and any change in recycling across that time: a behavior that relies 
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on sustained action. A longer follow-up would be informative to track, par-
ticularly in the understanding of behavior change.

Conclusion

In summary, our extended TPB predicted sizable variance of depot recycling 
behavior with the constructs of intention, planning, and PBC; yet these con-
structs did not perform as well in predicting change in behavior across 4 
weeks. Intention was explained by instrumental and affective attitudes and 
PBC but not as well withsubjective norm. Although proximity to the recy-
cling depot did not relate to behavior, it moderated the planning and recycling 
behavior relationship, whereby those who lived closer to the depot had larger 
planning–behavior relations than those who lived further away. The findings 
suggest that intervening to target both affective and instrumental reasons for 
depot recycling may act to predict subsequent motivation, and improving 
perceived control may be important to subsequent behavior. Developing 
plans to recycle may help in addition to motivation, but these are still contin-
gent on easy commuting distance to a depot.
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