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money by re-using their resources or recycling them [5]. Social
gains involve converting solid waste into potential energy
sources that can sustain societies in various ways, while
environmental benefits are the reduction of pollution and
conservation of natural resources [6].
Universities has a special role to play in the development of
young people – they are the future policy- and decision makers.
Universities therefore play an important role in the development
of responsible and sustainable behavior of students. Reference
[7] argues that one of the best ways to deal with solid waste
within universities is to change students‟ behavior towards solid
waste and increase recycling participation. This study therefore
investigated the recycling behavior of students at the University
of Johannesburg. It determined the difference between attitude
towards recycling and moral norm of recyclers and
non-recyclers, reasons for not participating in recycling and the
measures UJ can provide to increase recycling participation.

Abstract— Universities are regarded as having similar
characteristics to those of a small town due to their large population
involved in waste generation. Solid waste generation is one of the
major challenges within universities because of lack of proper waste
management facilities, insufficient knowledge of solid waste impacts
and limited information about recycling – resulting in low recycling
participation. This study investigated the recycling behavior of
students at the University of Johannesburg. A total of 635 respondents
completed a self-administered questionnaire. The results show that
even though 91.5% of respondents noticed recycling bins on
campuses, only 30.7% recycled. This behavior is contradicting their
attitude towards recycling where 72.9% strongly agreed recycling is
good and 70.1% that recycling is useful. Attitudes and moral norms
influence recycling participation but only 25.8% of respondents
strongly agreed that it would be wrong not to recycle and 42.1% that it
is everybody‟s responsibility to recycle. Providing more recycling bins
on campus was suggested by 52% of respondents to increase recycling
participation.

II. LITERATURE REVIEW

Keywords—Recycling behavior, attitude, moral norm, waste
separation at source.

The overall waste produced in the year 2012 was 1.3 billion
tons globally [8] and has increased to 2.01 billion tons in 2016
and is expected to grow to 3.4 billion tons by 2050 [9]. It is
estimated that only 33% of solid waste produced is recycled
[10]. Some of the main factors of the rapid waste production
includes the transition of large amount of people into urban
areas and economic growth, which improves quality of life and
increases production and consumption of goods [11]. Other
factors such as population growth, mismanagement of waste
from individual households, large industrial and manufacturing
organizations, as well as lack of recycling are also contributing
towards an increase in waste generation [12]. Universities are
regarded as having similar characteristics to those of a small
town, due to their large population involved in different waste
generation systems [13].

I. INTRODUCTION
Solid waste management has been major concern for many
countries worldwide and over last decades it has received
tremendous attention because of the unavoidable challenges
associated with it. The increase in population together with
economic activities contributes to an increase in waste produced
that needs to be collected, transported and disposed [1]. The
disposal of waste happens on the environmental surface through
landfill dumping and burial or combustion, all of which results
in impacts associated with it [2]. These impacts not only affect
the environment but also humans and animals. If waste is not
properly managed, it can cause irreparable damage. Therefore,
it is important that solid waste should be managed in a
sustainable way to reduce the effects of it on the environment
and human health [3].
Recycling is a process of collecting previously used materials
to re-process, re-built and re-use them [4]. There are various
benefits associated with recycling, from economic,
environmental and social advantages. Some economic gains
happen whereby agriculture, industries and administration save

A. Recycling at tertiary institutions
Solid waste generation is one of the major challenges within
universities because of lack of proper waste management
facilities, insufficient knowledge of solid waste consequences
and limited information about recycling leading to large waste
production [14]. Although some institutions may have their own
waste departments, the issue of collection, sorting,
characterization and recycling is not sufficiently attended to.
Based on various studies conducted within higher learning
institutions, it is evident that there is a lack of waste
management awareness as well as reduced understanding of
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behavioral control significantly predicted recycling intention.
Reference [19] found that though convenience and cost of
recycling were important determinants of recycling behavior,
the time commitment to recycle was the most decisive factor
that influenced respondents‟ willingness to participate in
recycling.

factors influencing the rate of recycling, which then affects
student recycling attitudes and intentions [7].
In a study conducted by [15] in the Malaysian University‟s
student hostel area, only 40.6% of the students correctly
identified the local authority responsible for solid waste
management. Furthermore, they found that 42.4% of student
were aware that the waste will be sent to landfill. After the
implementation of a waste separation program, students‟
awareness of the program increased from 69.1% to 75% and
participation from 38.7% to 44.1% over a period of three
months [15]. Reference [16] in their study on recycling behavior
of students at the Avcilar Campus of Istanbul University
(Turkey) found that 43% of respondents separated paper and
cardboard for recycling, whereas 40.8% of glass and 52% of
metal cans were not recycled or reused. The recycling rates for
glass and paper at Rhodes University (South Africa) were
reported by [17] as 42% and 61% respectively.
Previous studies also explored the attitude of students
towards and drivers of recycling. No significant difference
between the genders and participation in recycling were found
by [16] – they reported that 45% of female students and 40% of
male students contributed to recycling. Contrary to this, [18]
found that gender played a significant role in recycling
participation. The top three drivers for participation in the waste
separation program in the Malaysian University‟s student hostel
area were proper education about the benefits of waste
separation (79%), recyclable waste sold for extra income
(78.9%) and recycling facilities near housing areas (78.3%)
[15]. On the other hand, the top three discouraging factors were
laziness (85.5%), not many fellow students are doing it (80.6%)
and the lack of recycling facilities (79.4%).
Previous experience in separating waste for recycling was
found by [18] to be a key factor in separating waste for
recycling. They found respondents with more than five years‟
experience in recycling exhibited a positive attitude towards
recycling and expressed the greatest intention to continue
participating in recycling. This finding is supported by [19] that
concluded that an individual‟s past experience towards
recycling positively influenced willingness to participate in
recycling.
Behavioral attitude, moral obligation and behavioral control
were identified as significant drivers and predictors of recycling
participation amongst students [7], [19]. Reference [7] found
that behavioral attitude and moral obligation were the strongest
predictor of campus recycling intention. In their study [19]
concluded that an individual‟s attitude and awareness towards
the environment are largely subjected to the moral values of
their own society and consequently influence their response to
recycling. Associated with the moral norm is the social norm –
that refers to perceived social pressure to separate waste for
recycling. Social norm was found by [7] as another important
determinant of recycling participation.
Convenience in participating in recycling (perceived
behavioral control) has been identified by previous studies as an
important factor influencing recycling participation [20], [21],
[22]. Perceived behavioral control can be regarded is person‟s
perception of how easy or difficult it is to separate waste for
recycling [23]. Both [7], [19] concluded that perceived
https://doi.org/10.17758/EARES10.EAP1120261

B. Waste generation and recycling at UJ
The University of Johannesburg (UJ) started recording the
amount of waste generated on all campuses in 2011. From a
high of 4 838.5.2 tons of waste in 2011, UJ has managed to
reduce the waste generated to 1 858.5 tons in 2019 [24]. The
amount of waste recycled differs from year to year. The lowest
recycling rated was recorded in 2011 with 188.7 tons (3.9% of
total waste) recycled. The waste recycled increased to 34.8%
(539.7 tons) in 2014. The following three years saw a decrease
of recycled waste and only 19.6% (456.7 tons) of waste was
recycled in 2017. Since then the waste recycled increased to
33.7% (625.3 tons) in 2019 and is the latest figure available
[24]. Although UJ has managed to reduce the waste generated in
its operations, the average recycling rate since recording has
started is 21.9%.
A more in-depth analysis of the 2019 recycled waste figures
shows serious concern. Of the 625.3 tons of recycled waste,
garden waste constituted 407 tons (65.1% of waste recycled).
This was followed by glass (7.5%), white paper (6.9%),
cardboard (6.6%) and corn paper (5.2%). Other waste recycled
are plastic, metal cans, fluorescent tubes, scrap metal, wet waste
and fat. The lowest recycling figure was recorded for e-waste
with a contribution of only 0.5% of total waste recycled [24].
Reference [13] is of the opinion that universities cannot
afford to ignore the environmental impacts caused through their
operations. Universities therefore have a moral and ethical
obligation to engage in environmentally sustainable behavior.
Universities in developed countries has made great progress in
waste management but developing nations and their universities
face various challenges in the proper management of waste [25].
The barriers of waste management in developing nations
identified in the literature include the high cost of waste
management, population growth, inequality, insufficient
financial resources, increased complexity of waste streams and
lack of waste data [26], [27], [28], [29], [30]. As a university in
a developing nation, UJ reported similar barriers, namely the
expanding nature of the campuses, increasing student numbers
as well as cost containment pressures [24].
Reference [7] state that to reduce solid waste production and
increase recycling at universities, a careful behaviour analysis
should be implemented. However, it is well noted in the
literature that for a recycling program to be successful depends
on the involvement of people [16], [31], [32], [33]. Very limited
research is available on the recycling and pro-environmental
behavior of South African students. Reference [17] investigated
energy use and recycling and [34] pro-environmental behavior
of students – both studies at Rhodes University. This study
therefore is the first step to determine what the recycling
behavior is of students at UJ and what drivers might influence
their recycling participation.
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non-participation. The two main reasons for not participating in
separating waste were „I do not have time to sort out
recyclables‟ (32.5%) and „I do not have space to store the
recyclables‟ (28.4%). This was followed by more information
that is needed on what is recyclable or not (26.3%) and
recycling is too much effort (23.5%). Only 3.6% of respondents
indicated that recycling is „not my problem‟. The findings are in
agreement with the most consistent reasons given in other
studies for non-participation in recycling. The two main reasons
are that recycling is too time-consuming [39], [40], [41] and
lack of space to store recyclables [39], [41], [42], [43].

III. STUDY AREA AND METHODOLOGY
A. Study area
The University of Johannesburg has four campuses located in
different parts of the metropolitan area of the City of
Johannesburg. Auckland Park Kingsway Campus is the seat of
administration and governance of the university, as well as the
largest and most populated campus of all. The campus is located
on Kingsway Road in the suburb of Auckland Park. The second
campus is Auckland Park Bunting Road Campus, which is
located on Bunting Road, Auckland Park. The Doornfontein
Campus is the third campus located within the central business
district of Johannesburg and the last campus is the Soweto
Campus based in Soweto in the south western parts of
Johannesburg.
The university comprises a built-up area of about 45 000
square-meters on all campuses [24]. Buildings consist of
different facilities such as lecture rooms, micro-laboratories,
libraries, sports facilities, auditoriums, campus and health
clinics, student residences as well as student cafeterias and
shopping centers. In total, UJ can accommodate over fifty
thousand students on the different campuses.

B. Attitudes towards recycling
Four statements tested recyclers and non-recyclers‟ attitudes
towards recycling using a five-point Likert scale (Table 1). Both
recyclers and non-recyclers overwhelmingly indicated that
„recycling is good‟ with 78.6% of non-recyclers and 91.3% of
recyclers agreeing or strongly agreeing with this statement.
„Recycling is good‟ also attracted strong support with 83.1% of
recyclers and 70.7% of non-recyclers strongly in agreement.
„Recycling is rewarding‟ is the attitude that scored the lowest
level of agreement of the four. Less than half (48.7%) of
non-recyclers and about two-thirds (67.2%) of recyclers
indicated that they strongly agreed with this statement.
„Recycling is responsible‟ was the attitude that showed the
biggest difference between recyclers and non-recyclers – with
78.9% of recyclers and 58.1% non-recyclers in strong
agreement.

B. Methodology
This study is a mixed method research which is the process of
integrating qualitative and quantitative research to address
research purpose of study questions [35]. A self-administered
questionnaire was used that contained questions on general
demographic information such as age, gender, faculty and
campus of the respondents. The survey asked students their
level of agreement on statements regarding recycling using a
five-point Likert scale and their recycling behavior on campus.
Data were collected when South Africa was under lockdown
Level 4. Therefore, social media, email and sms were used to
invite students to participate in the study. An online platform
was used for the survey and a total of 735 responses were
received. An important question in the survey was if a
respondent participated in recycling (yes/no), and if not
answered, removed. A total of 635 questionnaires were
analyzed for this study. Data were exported into a spreadsheet
and analyzed using descriptive statistics by means of graphs and
tables. The comments provided in the open-ended question on
what UJ can do to increase recycling participation were
analyzed using content analysis. Content analysis is an analytic
method used to determine the frequency of certain words and
phrases and using a coding frame to generate measurements
from qualitative data [36], [37], [38]. Key words and phrases
were used to identify textual elements and served as a basis for
counting frequency of occurrence as suggested by [36].

TABLE I: ATTITUDES TOWARDS RECYCLING

Statement
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

IV. RESULTS AND DISCUSSION
Strongly disagree
Disagree
Neutral
Agree
Strongly agree

A. Recycling participation and reasons for not recycling
Less than a third (30.9%) of respondents separated waste for
recycling. Reasons for not separating waste should be
investigated in recycling programs so that planners could use
such information to adapt the program. The 69.1% that did not
participate in recycling were asked reasons for
https://doi.org/10.17758/EARES10.EAP1120261
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Recyclers (%)
Non-recyclers (%)
Recycling is good
0.0
9.6
0.0
0.9
0.5
1.4
13.3
16.2
86.2
71.9
Recycling is useful
0.0
9.6
0.0
0.7
0.5
2.5
16.4
16.5
83.1
70.7
Recycling is rewarding
0.0
8.7
1.5
1.7
7.2
11.0
24.1
29.9
67.2
48.7
Recycling is responsible
0.0
8.8
0.5
1.7
2.0
6.9
18.6
24.5
78.9
58.1
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Findings of previous studies showed that if individuals
exhibit a positive attitude towards waste separation at source,
such individuals participate more in recycling [21], [44], [45].
The results in Table 1 indicates a positive attitude of both
recyclers and non-recyclers towards recycling.

D. Measures to increase recycling participation
An open-ended question asked respondents what UJ can do to
increase recycling participation. A total of 632 (99.5%) of
respondents completed this part of the questionnaire. This can
be regarded as an excellent response rate to an open-ended
question [49]. Table 3 shows the main eight measures suggested
by respondents. The provision of more recycling bins (52%)
was the top suggested measure to increase recycling
participation. The results of previous studies showed that
individuals will actively engage in recycling when more
facilities are provided [50], [51], [52], [53].

C. Moral norm
Moral norms are the moral obligation or responsibility a
person feels to perform recycling [46], while [47] describe it as
personal or moral norms that are internalized rules that
prescribe what behavior is considered right or wrong. Recycling
requires the effort and time of individuals. Therefore, [48]
argues that recycling participation is rather a moral than
economic behavior.
Three statements were used to determine respondents‟ moral
obligation to separate waste for recycling (Table 2). Again, the
results show that there are not significant differences between
respondents that recycled and those that did not participate in
recycling. The statement that elicited the largest difference was
„it would be wrong of me not to recycle‟. For recyclers 69.9%
and non-recyclers 56.4% were in agreement or strongly agreed
with this statement. The reuse of items recorded almost the same
level of agreement – with 71.9% of non-recyclers and 75.9% of
recyclers agreeing and strongly agreeing. More than
three-quarters (76.6%) of non-recycling respondents and 84.5%
of recyclers felt that everybody should share the responsibility
to recycle.

TABLE III: MEASURES TO INCREASE RECYCLING

Measure
Provision of bins/stations
Projects & campaigns
Awareness
Education on benefits
Incentives or rewards
Information
Posters
Student involvement

Percentage
52.0
14.1
11.4
9.5
8.4
7.0
4.0
2.4

Although respondents are mostly aware of the current
recycling bins on campus, there were comments to increase the
size of the bins or provide recycling stations, make it more
visible, regularly empty the bins and provide bins were students
gather and „on every corner‟ on campus. Some comments of
students about the current recycling bins:

TABLE II: MORAL NORMS

Statement
Recyclers (%)
Non-recyclers (%)
It would be wrong of me not to recycle
Strongly disagree
7.2
8.5
Disagree
9.8
8.3
Neutral
13.0
26.8
Agree
34.2
33.1
Strongly agree
35.8
23.3
I feel I should not waste anything if it could be used again
Strongly disagree
6.7
9.1
Disagree
3.1
5.5
Neutral
14.3
13.5
Agree
29.7
34.8
Strongly agree
46.2
37.1
Everybody should share the responsibility to recycle
Strongly disagree
6.7
8.1
Disagree
2.1
2.1
Neutral
6.7
13.2
Agree
30.6
37.5
Strongly agree
53.9
39.1

“I know working in a lab we hardly leave so it would be
inconvenient to walk to a small recycling bin which is hardly
ever emptied and try and recycle there.”
“Sometimes people, like myself, don't recycle because the
recycling bins are not everywhere around me and they are
just in one area which could be far from wherever I am at
that particular time.”
“Distribute more recycling bins around campus as there's
only a few bins available, the bins have to be a lot bigger
than they currently are.”
Projects and campaigns to promote the recycling program
(14.1%) and raising awareness about the program (11.3%) were
also suggested by respondents. Some respondents commented
that UJ should put notifications on the online platform used by
students and lectures to students about the program and the
benefits of recycling. In the study conducted by [15], a short
five-minute class presentation was identified as the most
effective method to increase recycling participation amongst
students. They concluded that direct confrontation by means of
a class presentation is more effective than the use of social
media in promoting a recycling program under students.
Awareness about recycling and recycling programs were found
by [51], [54] to effectively promoted the participation in the
separation of waste at source. The lack of awareness of the
recycling program at UJ came to the fore in the following
comments:

Respondents showed overall a strong moral obligation
towards recycling. Compared with their attitude towards
recycling, lower levels of agreement were observed for their
moral obligation. However, despite positive attitudes and a
strong moral norm towards recycling, the majority (69.1%) of
respondents do not participate in recycling.

https://doi.org/10.17758/EARES10.EAP1120261

Frequency
327
89
72
60
53
44
25
15
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“Recycling bins are present on campus, but we never hear
anything mentioned about recycling or recycling projects.
UJ should make an effort to get the word out there to its
students.”
“I really think that UJ should work on actually just trying to
get students to use bins in the first place. Being on APK for
10 years has shown me that students feel as though THEIR
trash is someone else’s problem.”

[3]

[4]

[5]

The provision of rewards or incentives were suggested by
8.4% of respondents. Such rewards or incentives ranged from
monetary rewards, a points system to a „wall of fame‟ for
students that regularly participate in recycling. Rewards and
incentives are measures often suggested by researchers to
increase recycling participation [55], [56], [57].
References [44], [58], [59] found that knowledge on where,
what and how to recycle greatly enhanced recycling behavior.
Information on how to participate in recycling on campus was
suggested by 7.0% of respondents. Previous studies also
showed that there was no notion of responsibility of individuals
to find information regarding recycling [43], [44]. It is therefore
necessary to provide the necessary information to students – as
one student commented:

[6]

[7]

[8]

[9]

“Educate us about recycling because many students don't
really know about it, they know that it's there, but they don't
know how to go on about doing it.”

[10]

V. CONCLUSION

[11]

With around a fifth of waste recycled on average, there is still
much that can be done to improve recycling at UJ – especially
since 65.1% of waste recycled was garden waste. With
approximately 50 000 students, large amounts of packaging,
metal cans, white paper and electronic and electrical equipment
are consumed on the different campuses. Less than a third of
students participate in recycling and mostly because a lack of
time and space to sort and store recyclables.
Reasons for not participating in recycling should be
investigated in recycling programs so that planners could use
such information to adapt the program. The results of this study
provided information that can assist in increasing participation
in recycling at UJ. Even if students are willing to recycle, they
found it inconvenient to do so and UJ should take note of this.
Respondents showed positive attitudes and strong moral norms
towards recycling but unfortunately it did not result in positive
environmental behaviour. Measure to increase recycling were
identified and the provision of more recycling bins and
awareness about the recycling program were the most
recommended measures by respondents.

[12]

[13]

[14]

[15]

[16]

[17]
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