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Abstract

Purpose – This study investigates the recycling attitudes and behaviour of university students and
staff members, and suggests ways to improve environmental policies and recycling facilities in a
university campus.

Design/methodology/approach – This study applies the theory of planned behaviour, through
which it develops an instrument to measure the determinants of recycling behaviour among the people in
a university campus. A survey was designed and administered at a public university in Hong Kong; 205
valid responses from 179 students and 26 staff members were collected. A partial least squares approach
was used to validate the proposed model. This model accounted for the 42.1 per cent and 50.3 per cent
variance (R 2) in behavioural intention and behaviour, respectively, vis-à-vis recycling activities.

Findings – The survey results suggested that behavioural intention with regard to recycling is
influenced by attitude, the subjective norms, perceived behavioural control, awareness of
consequences, the moral norms, and convenience. Educational and promotional programmes
highlighting the benefits and importance of recycling activities and convenience of the recycling
facilities can be adopted as the key strategies to encourage recycling on campus.

Research limitations/implications – The unique culture in relation to recycling in the specific
campus environment and the nature of the sample might limit the generalisability of the results to
other areas and contexts. The self-report-based measures adopted in this study might lead to a social
desirability bias in the results provided by the respondents.

Originality/value – The findings provide insightful information for universities and the wider
community to shape a more user-friendly and convenient recycling scheme. This can fulfil the actors’
social responsibility.

Keywords Recycling, Attitude, Theory of planned behaviour, Facilities, University campus,
Environmental management, Students, Hong Kong

Paper type Research paper

1. Introduction
To conserve natural resources and reduce the demand for landfill sites, the Hong Kong
government consider waste reduction and recycling to be very important elements in the
policy framework of waste management (Environmental Protection Department, 2010).
The government introduced a campaign in 2005 to raise public awareness of recycling. It
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set up waste separation facilities to facilitate recycling as part of the effort. Although
waste disposal rates have declined slightly since the early 2000s, largely because of the
government’s endeavours to reduce waste (Chung, 2010), it was predicted that Hong
Kong’s three major landfills would reach full capacity by mid-2010. Hong Kong is a
compact but land-hungry city (Tang et al., 2007); the burden on landfills poses challenges
for its planning and development. In October 2010, the Hong Kong government proposed
a reduction in the size of a country park by five hectares to make way for an expanded
landfill. This drew criticism from lawmakers, residents and pressure groups, given the
negative environmental impacts such a move would create. Eventually, the lawmakers
passed a motion repealing the executive order on landfill expansion (The Standard,
2010). Since then, the government has been taking other waste reduction measures
instead. Drop-off recycling is one of the more effective programmes to deal with the
increasing waste problem and limited landfill capacity.

Universities, being better miniatures of the society, may serve as a testing ground
for formulating new ways to address those problems. Universities possess certain
characteristics that are similar to those of the general public (Kelly et al., 2006).
Kaplowitz et al. (2009) highlighted that universities often involve diverse populations
engaging in activities with a considerable consumption of materials and energy in a
large area; they argued, therefore, that universities could be considered as communities
that significantly influence wider society. Noeke (2000) suggested that the
environmental friendliness of a university leads to a positive societal image.
Reducing solid waste is one of the key strategies to develop a “green” and sustainable
university campus (Smyth et al., 2010). Kelly et al. (2006) debated that successful
recycling programmes demand both technology and the involvement of people; it is
important to develop and maintain pro-environmental behaviour. The Hong Kong
government has committed itself to providing public education and recycling facilities.
To further improve a campus-based recycling scheme, facilities management
professionals should develop a sound understanding of people’s attitudes and
behaviours towards recycling. Such an understanding can shed light on programme
formulation in environmental protection.

Previous research has examined the theory of planned behaviour in explaining the
factors that influence recycling behaviour at a household or municipal level (e.g. Oom
Do Valle et al., 2005; Sidique et al., 2010; Tonglet et al., 2004a). These studies attempted
to include additional factors that improved the model’s sufficiency. However, there was
no consensual model that which the recycling behaviour model could be extended to;
this might due to the contextual factors of each of these studies (i.e. Tonglet et al.,
2004a; Sidique et al., 2010; Oom Do Valle et al., 2005). Little effort has been made to
understand the situation of Hong Kong, a place that possesses most of the typical
characteristics of a compact city (Ganesan and Lau, 2000). The objectives of the current
study are to formulate a model to predict recycling behaviour in university campuses
and to provide insights into a scheme vis-à-vis waste reduction and recycling.

2. Literature review
2.1 Theory of planned behaviour (TPB)
The theory of reasoned action (TRA; Ajzen and Fishbein, 1980) suggested that an
individual’s intention to perform certain behaviours is the immediate determinant of
that behaviour, and that behavioural intentions are influenced by two factors:
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(1) attitude; and

(2) subjective norms.

Attitude generally refers to the favourability of an individual toward certain
behaviours, while a subjective norm involves perceived social pressure or acceptance
of that behaviour. However, the performance of certain behaviours is usually deterred
by the lack of appropriate opportunities, knowledge, skills, and time (Liska, 1984).
These circumstances limit the sufficiency of the TRA in explaining an individual’s
behaviour. Therefore, the theory of planned behaviour (TPB) extended the TRA by
including an additional variable (Figure 1), namely perceived behavioural control
(PBC). PBC refers to an individual’s perception of his or her ability to perform certain
behaviours (Ajzen, 1991). Oom Do Valle et al. (2005) explained that PBC reflects two
key dimensions:

(1) external conditions; and

(2) an individual’s perceived ability.

In the context of recycling behaviour, the former dimension can be explained in terms
of the ease and convenience of performing recycling activities, while the latter depends
on an individual’s understanding and knowledge of the behaviour, i.e. the extent to
which an individual knows how to recycle.

TPB has been widely adopted in attitude-behaviour studies, such as those that
address technology acceptance (Mathieson, 1991), the dishonest actions of college
students (Beck and Ajzen, 1991), smoking (Godin et al., 1992), and driving violations
(Parker et al., 1992). It also serves as the foundation for studies on recycling behaviour,
and so researchers have adopted TPB in this area (e.g. Cheung et al., 1999; Davis et al.,
2006; Oom Do Valle et al., 2005; Oreg and Katz-Gerro, 2006; Sidique et al., 2010; Tonglet
et al., 2004a). However, while the findings of these studies suggested that TPB provides
a good starting point for attitude-behaviour studies, the authors proposed the use of
additional variables to improve the sufficiency of their respective models. Ajzen (1991)
said that TPB allows for the use of additional variables to strengthen the ability to
explain certain behaviours. The whole set of variables, including those of TPB, are
explained as follows.

Figure 1.
Theory of planned
behaviour
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1.1.1 Attitude. Attitude towards behaviour is defined as a function of an individual’s
beliefs towards a behaviour and a subjective evaluation of that behaviour (Fishbein
and Ajzen, 1975). The belief component captures a person’s knowledge and perceptions
about a certain behaviour. Many studies confirmed the correlation between attitudes
and behavioural intention (Kelly et al., 2006; Oskamp et al., 1991; Tonglet et al., 2004a;
Vining and Ebreo, 1990). This is also the most significant predictor of recycling
behaviour to correlate strongly with recycling intentions (Tonglet et al., 2004a).

2.1.2 Subjective norm. A subjective norm or social pressure is a function of the
perceived expectations by other individuals or groups who are important or close to a
person, and that person’s motivation to comply with these expectations (Fishbein and
Ajzen, 1975). It implies that pressure from peers, family members and neighbourhood
has a positive effect on recycling behaviours. Previous studies have confirmed that
social pressure is an important factor in motivating recycling behaviour (Oskamp et al.,
1991; Sidique et al., 2010).

2.1.3 Perceived behavioural control (PBC). Davies et al. (2002) argued that,
collectively, control factors that facilitate or inhibit the performance of a given
behaviour provide a more accurate measure of PBC. Tonglet et al. (2004a)
operationalised PBC by identifying in their study a set of traditionally perceived
control variables (e.g. ease and opportunity) and facilitating or inhibiting factors
(e.g. level of convenience; knowledge of how, what, and where to recycle; and provision
of recycling resources). Knowledge and opportunity had been found to correlate
significantly with recycling intentions.

2.1.4 Convenience. The number of expected recycling site visits increased when
recycling was considered a convenient activity (Sidique et al., 2010). Convenience is
considered as the time, space and the perceived ease of an individual in managing
waste (Barr et al., 2001; Tonglet et al., 2004b). This result accorded with the findings of
previous studies, that convenience is an important factor in encouraging recycling
behaviour (Domina and Koch, 2002; Gonzalez-Torre et al., 2003; Hornik et al., 1995;
Saphores et al., 2006; Vining and Ebreo, 1990).

2.1.5 Awareness of consequences and moral norm. The model of altruistic behaviour
(Schwartz, 1977) proposed that behaviour is explained by four key factors:

(1) personal norms;

(2) social norms;

(3) awareness of consequences; and

(4) ascription of responsibility.

In this model, the impact of social-norm influences on individual behaviour is
moderated by personal norms of altruistic behaviour. This relationship was confirmed
by the results of Hopper and Nielsen’s (1991) study on recycling behaviour. A personal
norm can simply be interpreted as the rule that governs whether or not an individual in
considering whether a behaviour is the right thing to do. In addition, the model
elaborates that the correlation between personal and social norms is moderated by
awareness of consequences and the ascription of responsibility. However, the
consequences of recycling and concern for community have been proved to be
significant predictors of recycling behaviour (Tonglet et al., 2004a). The ascription of
responsibility could be operationalized similarly to the moral norms as suggested by
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Tonglet et al. (2004a) and Chen and Tung (2010). “Moral norm” refers to beliefs about
moral standards and social responsibility in performing certain behaviour. Chen and
Tung (2010) further recognized that a moral norm is involved and statistically
significant in predicting behavioural intentions; examples of these studies included
those pertaining to dishonest actions (Beck and Ajzen, 1991) and driving violations
(Parker et al., 1992).

3. Conceptual framework and research hypotheses
Drawing upon the aforementioned literature, a conceptual framework is proposed
(Figure 2). There have been only a few research efforts on recycling attitudes and
behaviours in university campus of Hong Kong, and this paper seeks to fill that
gap.

Figure 2.
Research framework
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TPB suggested that three predictors – i.e. attitudes, subjective norms, and PBC – are
the key determinants in explaining the behavioural intention of an individual. Based on
the existing model, the following hypotheses were formulated:

H1. Attitude relates positively to recycling intention.

H2. Subjective norms relate positively to recycling intention.

H3. Perceived behavioural control relates positively to recycling intention.

The model of altruistic behaviour (Schwartz, 1977) suggested that behaviour can be
explained in terms of personal norms and social norms if awareness of consequences
and the ascription of responsibility have been activated. A “personal norm” can be
interpreted simply as the rule that governs an individual in considering if a certain
behaviour would be the right thing to do; however, a social norm is similar to the
subjective norm found in the TPB model. Awareness of consequences and the
ascription of responsibility had been found to be significant predictors of recycling
behaviour (Tonglet et al., 2004a), and the ascription of responsibility is similar to the
moral norm suggested by Tonglet et al. (2004a) and Chen and Tung (2010). Thus, this
study camp up with the following additional hypotheses:

H4. Awareness of consequences relates positively to recycling intention.

H5. Moral norm relates positively to recycling intention.

The perceived convenience of recycling activity relates directly to the number of visits
made to recycling facilities (Sidique et al., 2010); it is considered an important factor in
encouraging recycling behaviour (Domina and Koch, 2002; Gonzalez-Torre et al., 2003;
Hornik et al., 1995; Saphores et al., 2006; Vining and Ebreo, 1990). This is particularly
significant for drop-off recycling, which requires considerable effort on the part of
individuals (Saphores et al., 2006). Therefore, the following hypothesis was defined:

H6. Convenience relates positively to recycling intention.

TRA and TPB (Ajzen, 1991; Ajzen and Fishbein, 1980) suggest that an individual’s
behavioural intention towards a certain behaviour is the mediating factor of
performing that particular behaviour. Finally, the following hypothesis was
formulated:

H7. Recycling intention relates positively to recycling behaviour.

4. Research methods
4.1 Questionnaire design and data collection
The questionnaire used was designed with reference to the recycling literature and the
TPB theoretical framework (Tonglet et al., 2004a; Sidique et al., 2010). Five-point Likert
scales were used to measure the components of TPB, with 5 indicating a positive view
and 1 a negative view. The questionnaire contained the six major independent
variables:

(1) recycling attitudes;

(2) subjective norms;

(3) PBC;
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(4) awareness of consequences;

(5) moral norms; and

(6) convenience.

It also included two dependent variables:

(1) recycling intention; and

(2) recycling behaviour (see the Appendix, Table AI).

The constructs of attitude, PBC, and moral norms were adapted from the study by
Tonglet et al. (2004a), while the constructs of subjective norms, awareness of
consequences and convenience were adapted from the study by Sidique et al. (2010).
Although Sidique et al. (2010) defined the constructs of subjective norms and
awareness of consequences as social pressure and attitude, respectively, similar
statements for these two constructs were operationalised in other studies as subjective
norms and awareness of consequences (e.g. Tonglet et al., 2004a; Oom Do Valle et al.,
2005).

The questionnaire also involved questions soliciting demographic information, such
as age, gender, education level, occupation, and monthly income. To enhance internal
validity, pre-testing was conducted to modify the questionnaire before launching
formally. Thirty copies of the questionnaire were randomly distributed in this
pre-test/pilot study. Some wording was then refined according to the results. The main
data collection was conducted in November 2010, during which 300 questionnaires
were distributed in the computer centre, library and cafeteria of a public university in
Hong Kong. Two hundred and five completed and valid questionnaires (response rate
69 per cent) were returned. Table I shows the profile of the respondents. Since the study
was conducted in a university, naturally the demographic variables of the respondents
would illustrate that most of them were students.

5. Data analysis
Structural equation modelling (SEM) is a statistical technique for measuring latent and
unobservable concepts through multiple observed indicators (Chin, 1998b; Jöreskog,
1989). Partial least squares (PLS) is a common statistical analysis in SEM, and it can be
used to validate the constructs of an instrument, test and confirm the structural
relationships among the constructs (Chin, 1998a; Gefen et al., 2000). Jöreskog and Wold
(1982) suggested that PLS is better suited for theory development, whereas linear
structural relationship (LISREL) analysis is suitable to be applied for confirmatory
analysis. This is because confirmatory analysis requires a more stringent
distributional assumption and a large sample. The study used PLS because its
premises are less limiting and the sample size in this study was relatively small.
SmartPLS 2.0, a statistical software application for PLS-based path modelling, was
applied to measure the causal relationships in the proposed model.

5.1 Measurement model
The PLS measurement model for the latent constructs was evaluated by examining the
convergent and discriminant validity. The convergent validity can be assessed by the
inter-correlations between indicators within the same constructs. The factor loadings,
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composite reliabilities and average variance extracted as computed in PLS were
examined using the three criteria suggested by Fornell and Larcker (1981) and Chin
(1998b), namely:

. the factor loading of indicators should be statistically significant and exceed 0.5;

. the composite reliability of each construct should exceed 0.6; and

. the average variance extracted (AVE) by each construct should exceed 0.5.

As shown in Table II, the factor loadings of all constructs in the measurement model
exceeded 0.5 and were significant at p ¼ 0:001. The composite reliabilities of
constructs ranged from 0.83 to 0.88, and the AVE ranged from 0.51 to 0.79. Therefore,
all three of the aforementioned criteria for convergent validity were met. This indicated
that the constructs in the proposed model demonstrated adequate internal consistency.
The Cronbach’s a scores for each construct were also computed, with the value
ranging from 0.68 to 0.77 as shown in Table II. This also demonstrated that each
construct exhibited strong internal reliability. A generally acceptable low limit is 0.7
(Hair et al., 1998); however, an a coefficient of 0.5 has also been considered an
acceptable limit in previous research on recycling behaviour (Sidique et al., 2010).

Demographic variable n Percentage

Gender
Female 104 50.0
Male 101 49.3

Age
Under 20 36 17.6
20-24 140 68.3
25-29 7 3.4
30-34 6 2.9
35-39 7 3.4
40-44 4 2.0
45-49 3 1.5
50 or above 2 1.0

Education level
Sub-degree 99 48.3
Bachelor’s degree 80 39.0
Master’s degree or above 26 12.7

Monthly income (HK$)
Below or 4,999 166 81.0
5,000-9,999 9 4.4
10,000-19,999 3 1.5
20,000-29,999 8 3.9
30,000-39,999 10 4.9
40,000-49,999 2 1.0
50,000 or above 7 3.4

Occupation
Student 179 87.5
Teacher 26 12.5

Table I.
Respondents’ profile
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In relation to discriminant validity of constructs, indicators should have stronger
loadings on their own constructs than the others in the same model. A rule to assess
discriminant validity (Chin, 1998b) is that the square root of the AVE of a construct
should be larger than the correlations between the specific construct and other
constructs in the model. Table III reveals the requirement was met by all constructs,
and thus adequate discriminant validity was exhibited.

5.2 Structural model
The structural model was evaluated by examining the path coefficients, t-statistics,
and variance explained (i.e. R 2 value). Path significances were determined by running
the model using a bootstrap resampling routine with 205 cases and 1,000 samples.
Hypothesis tests were carried out to test the study’s proposed model. Results of the
analysis are presented in Figure 3.

Constructs Indicators
Factor

loadings t-value

Average
variance
extracted

(AVE)

Composite
reliability

(CR)
Cronbach’s

a

Attitude (ATTD) ATTD1 0.66 11.84 0.59 0.85 0.77
ATTD2 0.78 22.44
ATTD3 0.80 13.34
ATTD4 0.83 31.27

Subjective norm
(SUBN)

SUBN1 0.74 11.87 0.51 0.81 0.70
SUBN2 0.84 19.61
SUBN3 0.61 6.29
SUBN4 0.65 7.46

Perceived behavioural
control (CTRL)

CTRL1 0.70 10.85 0.52 0.81 0.70
CTRL2 0.78 18.07
CTRL3 0.75 13.24
CTRL4 0.64 9.63

Consequences
awareness (AWARE)

AWARE1 0.65 6.44 0.52 0.80 0.68
AWARE2 0.84 18.47
AWARE3 0.75 8.92
AWARE4 0.62 5.52

Moral norm (MORN) MORN1 0.63 6.50 0.56 0.83 0.74
MORN2 0.88 26.31
MORN3 0.81 15.04
MORN4 0.65 7.41

Convenience (CONV) CONV1 0.75 15.06 0.64 0.85 0.72
CONV2 0.85 32.76
CONV3 0.81 22.73

Behavioural intention
(BINT)

BINT1 0.91 89.69 0.79 0.88 0.74
BINT2 0.87 41.24

Behaviour (BEHV) BEHV1 0.76 14.03 0.62 0.83 0.73
BEHV2 0.78 14.10
BEHV3 0.80 30.50

Table II.
Measurement model
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Constructs ATTD SUBN CTRL AWARE MORN CONV BINT BEHV

ATTD 0.77
SUBN 0.36 0.72
CTRL 0.57 0.34 0.72
AWARE 0.16 0.16 0.14 0.72
MORN 0.20 0.35 0.33 0.24 0.75
CONV 0.62 0.29 0.45 0.15 0.24 0.80
BINT 0.51 0.43 0.49 0.26 0.36 0.47 0.89
BEHV 0.35 0.31 0.31 0.11 0.23 0.29 0.71 0.79

Notes: ATTD, attitude; SUBN, subjective norm; CTRL, perceived behavioural control; AWARE,
consequences awareness; MORN, moral norm; CONV, convenience; BINT, behavioural intention;
BEHV, behaviour. Italicised figures are the square roots of the average variance extracted (AVE)

Table III.
Correlations among

constructs

Figure 3.
The structural model
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The R 2 value of behavioural intention (0.421) showed the amount of variance in
recycling behavioural intention that could be explained by attitudes, subjective norms,
PBC, consequences awareness, moral norms, and convenience. In addition, the R 2

value of behaviour (0.503) revealed the amount of variance in recycling behaviour was
explained by behavioural intention. The values of 0.421 and 0.503 demonstrated that
the model explained a good amount of variance in behavioural intention and behaviour
vis-à-vis recycling. The path coefficients are also shown in Figure 3; all paths were
significant at p , 0:05.

The results shown in Table IV supported all the hypotheses. The coefficient of the
path from ATTD to BINT was significant with low effect size and low predictive
relevance (b ¼ 0:19, t ¼ 2:32, p , 0:05, f 2 ¼ 0:03, q2 ¼ 0:02). The path from SUBN to
BINT was significant, with a relatively higher, albeit still low, level of effect size and
predictive relevance (b ¼ 0:19, t ¼ 3:54, p , 0:01, f 2 ¼ 0:05, q 2 ¼ 0:03). In addition,
the CTRL significantly correlated with BINT with a low effect size and low predictive
relevance (b ¼ 0:19, t ¼ 3:10, p , 0:01, f 2 ¼ 0:04, q2 ¼ 0:02). The coefficient of the
path from AWARE to BINT was significant with a low effect size and low predictive
relevance (b ¼ 0:12, t ¼ 2:19, p , 0:05, f 2 ¼ 0:02, q 2 ¼ 0:02). The paths from MORN
to BINT (b ¼ 0:13, t ¼ 2:16, p , 0:05, f 2 ¼ 0:02, q2 ¼ 0:01) and from CONV to BINT
(b ¼ 0:17, t ¼ 2:14, p , 0:05, f 2 ¼ 0:03, q 2 ¼ 0:03) were also significant, with low
effect size and low predictive relevance.

The exogenous variables in the model explained low amounts of variance of BINT
(R 2 ¼ 0:421). The R 2 value can be divided based on the path coefficients and
correlations between the dependent and explanatory variables (Tenenhaus et al., 2005).
Table V illustrates the contribution of R 2 value by each explanatory variable in
predicting the dependent variables. For this model, attitude and PBC were the most
important variables in the prediction of BINT, contributing 22.46 per cent and 21.42 per
cent of R 2, respectively. In addition, SUBN and CONV contributed 19.62 per cent and

Block b r Contribution to R 2 (per cent)

ATTD 0.187 0.51 22.46
SUBN 0.192 0.43 19.62
CTRL 0.185 0.49 21.42
AWARE 0.121 0.26 7.46
MORN 0.125 0.36 10.58
CONV 0.166 0.47 18.47

Table V.
Explanation of
behavioural intention of
recycling (BINT)

Path b t f 2 q 2

ATTD ! BINT 0.187 2.323 0.03 0.02
SUBN ! BINT 0.192 3.538 0.05 0.03
CTRL ! BINT 0.185 3.100 0.04 0.02
AWARE ! BINT 0.121 2.192 0.02 0.02
MORN ! BINT 0.125 2.163 0.02 0.01
CONV ! BINT 0.166 2.141 0.03 0.03
BINT ! BEHV 0.709 31.286

Table IV.
Path coefficients
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18.47 per cent of R 2, respectively. Each of these four exogenous variables contributed
around 20 per cent of R 2; on the other hand, the AWARE and MORN contributions
were only 10.58 per cent and 7.46 per cent, respectively – far lower than those of other
exogenous variables.

The blindfolding results (G ¼ seven blocks) are presented in Table VI. In the model,
all blocks had high values for the cv-communality index H 2 that were higher than the
threshold level of 0 (Fornell and Cha, 1994). The cv-redundancy index F 2, BINT and
BEHV had relatively high values. This measured the model’s sufficiency in predicting
the dependent variables indirectly from a prediction of their own latent variables using
the related structural relation, by cross-validation (Tenenhaus et al., 2005). The
proposed model had a GoF index of 0.52, which indicated a good fit and an acceptable
level of predictive relevance.

6. Discussion and conclusions
The TPB provided a useful foundation in explaining recycling behaviour. Attitudes,
subjective norms, and PBC significantly correlated with behavioural intention. This
finding was consistent with those empirical studies in related areas, including those of
Chen and Tung (2010), Oom Do Valle et al. (2005), and Cheung et al. (1999).

The additional measures of moral norms, awareness of consequences, and
convenience were included in the model; these variables were also statistically
significant in explaining the behavioural intention of recycling behaviour. Moral norm
was an important predictor in the studies of Chen and Tung (2010) and Oom Do Valle
et al. (2005). The current study’s result regarding awareness of consequences was
consistent with the findings by Tonglet et al. (2004a). In addition, the significance of
convenience factor accorded with the results of previous studies (e.g. Saphores et al.,
2006; Sidique et al., 2010; Vining and Ebreo, 1990).

This study gives insightful information to facilities management professionals as
regards shaping a more user-friendly and convenient recycling scheme to fulfil the
social responsibility for environmental protection. The results suggested that each of
the four predictors – attitude, subjective norms, PBC, and convenience – contributed
approximately 20 per cent of R 2 in explaining behavioural intention. However, the
contributions of the other two variables – i.e. awareness of consequence and moral
norms – were comparatively low. These findings implied that the key challenges and

Block R 2 Communality H 2 Redundancy F 2

ATTD 0.59 0.59
SUBN 0.51 0.51
CTRL 0.52 0.52
AWARE 0.52 0.52
MORN 0.56 0.56
CONV 0.65 0.65
BINT 0.421 0.79 0.79 0.33 0.34
BEHV 0.503 0.62 0.63 0.31 0.27
Average 0.462 0.58
GoF 0.52

Table VI.
Communality and

redundancy
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considerations for practitioners about the design and implementation of recycling
schemes included:

. The need to focus on people’s attitude toward recycling behaviour. This can be
achieved through educational and promotional programmes. From a marketing
or promotional perspective, attitudes can be changed via a variety of strategies
(Schiffman and Kanuk, 2010), such as changing the motivational function by
highlighting the prominent needs to recycle, associating with an admired group
or event to project a favourable image, and so forth. For example, the
promotional messages should not only focus on the benefits of recycling but also
illustrate how recycling behaviour would change a person’s values and lifestyle
towards a better environment. In addition, environmental protection groups can
be invited to improve the image of recycling activities.

. The need to enhance knowledge and understanding of recycling and its
environmental impacts. This would enhance the PBC of the individuals. For
example, a related promotional programme would highlight how recyclables should
be dealt with, where the university members can find recycling facilities, and the
like. Therefore the promotional programme can highlight how the recyclables
should be sorted, stored and handled, etc. In addition, directional signage can be
considered to be placed in the campus to show the location of recycling facilities.

. The need to position participation in recycling activities as a social norm and
trend through marketing communication and public relation events. This is
similar to the attitude-change strategy mentioned above by associating with an
admired group or event, or even identifying a celebrity to promote recycling. In a
university setting, the senior management, student or alumni representatives can
be considered. Celebrities may serve as a role model for recycling. In addition,
campus authorities may include feedback in the form of statistical figures about
recycling, for example the amount of recyclables collected. These figures can
illustrate the popularity and acceptance of recycling in the campus.

. The need to make recycling activities more convenient, for example by providing
more facilities or drop-off points in the campus. This had been highlighted by a
number of studies, such as those of Tonglet et al. (2004a), Oom Do Valle et al.
(2005), and Saphores et al. (2006). The related authorities may consider setting up
more drop-off points in the campus such as lift lobbies, cafeterias, and main
entrances. Apart from collection points for papers, plastic bottles and aluminium
cans, there can be drop-off points for discs and rechargeable batteries, since these
are common types of waste on university campuses.

This study contained several limitations that should be addressed in future research.
First, the Cronbach’s a for the construct of consequences awareness marginally fell
below the generally acceptable low limit of 0.7 (Hair et al., 1998). This construct could
be considered for revision in further studies, or new relevant indicators could be
developed and added. Second, the setting and nature of the sample for this study might
have limitations, because the study was conducted in a university in Hong Kong, and
most of the respondents were students. The unique culture vis-à-vis recycling activities
in the specific campus environment and the sample nature might confine the
generalisability of the results to other areas and contexts. Therefore, further studies
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were suggested to apply the model in different higher education institutions in
different areas, and to include different campus users, such as administrative staff, and
faculty members, etc., as samples. Third, since all measures were based on self-report,
and respondents could choose whether to provide their responses, social desirability
bias might exist in the results, particularly when recycling is commonly promoted and
encouraged as a socially desired behaviour to protect the environment.

This study developed a model to identify the determinants of attitude and
behaviour vis-à-vis recycling activities in university campus in Hong Kong. The results
showed that our critical factors including recycling behaviour were influenced by
attitude, subjective norms, perceived behavioural control, awareness of consequences,
moral norms, and convenience and that each of these correlated positively with
recycling intentions. This study also confirmed that recycling intention correlated
positively with recycling behaviours. This sheds light for facilities managers on the
design and implementation of recycling schemes in university.
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Appendix

Construct Variables

Attitude (ATTD)
ATTD1 1. Recycling is good
ATTD2 2. Recycling is useful
ATTD3 3. Recycling is responsible
ATTD4 4. Recycling is sensible

Subjective norm (SUBN)
SUBN1 5. My friends expect me to recycle recyclables
SUBN2 6. My classmates/colleagues expect me to recycle recyclables
SUBN3 7. Media influences me to recycle recyclables
SUBN4 8. Environmental groups influence me to recycle recyclables

Perceived control (CTRL)
CTRL1 9. I know what items can be recycled
CTRL2 10. I know where to take my recyclables for recycling
CTRL3 11. I know how to recycle my recyclables
CTRL4 12. I know would recycle more if I had more information on recycling

Consequences awareness
(AWARE)
AWARE1 13. Recycling is a major way to reduce pollution
AWARE2 14. Recycling is a major way to reduce wasteful use of landfills
AWARE3 15. Recycling is a major way to conserve natural resources
AWARE4 16. Recycling improves environmental quality

Moral norm (MORN)
MORN1 17. It would be wrong of me not to recycle my recyclables
MORN2 18. I would feel guilty if I did not recycle my recyclables
MORN3 19. Not recycling goes against my principles
MORN4 20. Everybody should share the responsibility to recycle recyclables

Convenience (CONV)
CONV1 21. It is not a difficult task for me to recycle the recyclables
CONV2 22. I have enough time to sort the materials for recycling
CONV3 23. I have enough space to store the materials for recycling

Behavioural intention (BINT)
BINT1 24. I intend to recycle my recyclables in the next four weeks
BINT2 25. I will recycle my recyclables regularly

Behaviour (BEHV)
BEHV1 26. I have been recycling my recyclables regularly
BEHV2 27. I have recycling behaviour over the past four weeks
BEHV3 28. I have recycling behaviour at the university

Sources: Adapted from Tonglet et al. (2004a) and Sidique et al. (2010)
Table AI.
Questionnaire items
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