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Abstract. This study aims to identify the set of attributes to facilitate electronic waste (e-waste) behaviour among 
the community. E-waste disposal is increasing from year to year in parallel with increasing of global population. 
The short lifespan of electronics and poor e-waste recycling behaviour is among the main contributors to the 
steadily increasing of e-waste generated. Current recycling rate among the nation is lacking behind, which is only 
10.5%. A questionnaire survey has been conducted among the students in Universiti Teknologi Malaysia to evaluate 
the current e-waste recycling practice. The results showed that majority of the respondents did not recycle their e-
waste on campus. Aggressive efforts is needed to realize the country’s target of 20% recycling rate in year 2020, 

one of the effective paths is to minimize e-waste generation via active e-waste recycling behaviour among the 
community. Extensive literatures have been reviewed to classify the attributes to facilitate effective e-waste 
recycling among the community. Total of five attributes that identified in this study which are Convenience of E- 
waste Recycling Infrastruture and Services, E-waste Recycling Information, Incentives For E-waste Recycling, 
Reminder to Recycle E-waste And E-waste Recycling Infrastructure and Services. The set of attributes identified in 
this study may serve as guideline for the management in designing program to foster e-waste recycling behaviour 
among the community.  

  
  

1 Introduction 
 

Waste is among the most crucial problems facing by the 
world today. This is because the increasing of human 
population from day to day and the number of waste also 
increase [1]. The increasing trend of population growth 
will increase the solid waste produced. In urban area of 
Malaysia, the average waste produced is about 760,000 
tone per day [2]. The increasing of WEEE will cause 
negative effect to the environment and to human itself 
[3]. Most of the electronic waste contain hazardous 
substances such as lead, cadmium, mercury, lithium and 
so on that can cause environmental pollution and negative 
effect to human health [3]. Even though the e-waste is 
harmful to the environment and to human health, the 
waste did not manage in a proper way such as recycling. 
The recycling rate of e-waste is still low and people do 
not practice it  [4]. A questionnaire survey has been 
conducted in Universiti Teknologi Malaysia on the early 
of  November 2015. The results shows that only 12% of 
the respondents who recycle their e-waste and 34% of the 
respondents keep their e-waste at the hostel and 24% of 
the respondents throw their e-waste as an ordinary waste 
in normal bin. The awareness level of the respondents is 
still low and makes them to not properly dispose their e-
waste.  

Author [5] in her research stated that only 22% of the 
respondents in Shah Alam City, Malaysia who recycle 
their e-waste and most of the respondents dispose their e-
waste by store at home and sell as a second-hand 

equipment. In Malaysia, most of the universities did not 
manage their e-waste properly; for instance National 
University of Malaysia and Universiti Teknologi 
Malaysia  (UTM).  According to authors [6], 
management of e-waste in UKM is still at the early stage.  
The awareness level on e-waste is still low and this 
makes them to not properly dispose their e-waste [6]. 
Department of Environment (DOE) in Malaysia has 
published a set of guidelines on e-waste, known as the 
Guidelines for the Classification of Used Electrical and 
Electronic Equipment [5].  Even though this guidelines 
already established, but it do not give any information on 
how to manage the e-waste at the end of it lifespan [5]. 
Hence, residents do not know how to manage or recycle 
their e-waste properly since there are no guidelines for 
them to do so.  

In order to realising the e-waste recycling behaviour 
among the community, identification of the right 
attributes need to be identified.  By identifying the right 
attributes to facilitate the community to recycle their e-
waste, it can encourage people to recycle their e-waste. 
The recycling rate will increase and achieve the target 
which is 20% of recycling rate in 2020. If the recycling 
rate is increasing, it can also save the environment from 
the hazardous materials of the e-waste. Hence, there is a 
need to identify the attributes to facilitate e-waste 
recycling behaviour. Thus, the aim of this study is to 
identify the attributes that encourage the e-waste 
recycling behaviour.  
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2 Attributes of e-waste recycling 
behaviour

Attributes of e-waste recycling behaviour can be 
described as the component that facilitate and encourage 
people to recycle their e-waste and thus to foster e-waste 
recycling behaviour. The attributes of e-waste recycling 
behaviour is important in order to encourage people to 
recycle their e-waste so that the e-waste can be disposed 
in an environmentally-friendly manner [7]. The attributes 
also can be used in implementing effective e-waste 
recycling management system [8]. By identifying the 
preferred attributes such as the convenience of 
accessibility to recycle bin, the management of the 
organisation can put the recycle bin that can easily be 
accessible by users. Hence, they can recycle their e-waste 
more conveniently. Based on the review of previous 
published literatures, this study has ascertained total of 
five attributes that fostering e-waste recycling behaviour 
among the community : (1) Convenience of E-waste 
Recycling Infrastructure; (2) E-waste Recycling 
Information; (3) Incentives for E-waste Recycling; (4) E-
waste Recycling Reminder; and (5) E-waste Recycling 
Infrastructure and Services. Further description on each 
attribute is presented in the followings. 

2.1  Convenience of E-waste Recycling 
Infrastructure 

The Convenience of E-waste Recycling Infrastructure 
means improved accessibility to recycling infrastructures. 
According to authors [9], several studies proved that the 
inconvenience of recycling infrastucture will lower the 
rate of people to participate in recycling activities. The 
more convenient the recycling infrastructure, the higher 
the rate of people participating in the recycling [10].
Other than inconvenience, any distance barriers or 
obstacles of recycle bins need to be removed in order to 
increase the rate of recycling [11]. Generally, this study 
identify three category distance of recycle bin which to 
facilitate e-waste recycling among the community; these 
including 100 meter distance to recycle bin, 100 meter to 
500 meter distance to recycle bin and more than 500 
meter to recycle bin. 

The distance of less than 100 meter e-waste recycling 
infrastructure in this context means the e-waste recycling 
infrastructure such as recycle bin should be accessible 
within the distance of 100 meter. In a study conducted by 
authors [12]  aimed to investigate sufficient number and 
positions of existing collection bins in Sidhapudur, 
Coimbatore, India using Geographical Information 
System (GIS). A model was developed based on the 
results of walking distance to drop the Municipal Solid 
Waste to the collection bin. There are three choices of 
distance which are 50 meter, 75 meter and 100 meter 
around the existing bins generated and the optimal 
distance was produced. The result shows that 75 meter of 
distance is the optimal distance to ensure good collection 
of municipal solid waste. The distance of 100 meter to 

500 meter to e-waste recycling infrastructure such as 
recycle bin in this context means the e-waste 
infrastructure recycling should be allocated and accessed 
within the distance of 100 meter to 500 meter. Based on 
the previous study conducted by author [13] about the 
preferred attributes on waste segregation behaviour 
among the Malaysian campus community, the most 
preferred accessible distance to recycle bin by the 
students is 100 meter to 500 meter. The distance of more 
than 500 meter distance to e-waste recycling 
infrastructure such as recycle bin in this context means 
the recycle bins should be available and accessed within 
the distance of more than 500 meter. Distance plays an 
important attribute in order to foster the e-waste recycling 
behaviour among the community. The more convenience 
of the distance will encourage the community to recycle 
their e-waste. 

2.2  E-waste Recycling Information 

Information can be in various forms in order to raise 
knowledge and awareness about recycle, how to recycle 
and the benefits of e-waste recycling. According to 
authors [14], the producer of the product needs to provide 
the information on how to recycle and its effects when 
not disposed properly. These information is important in 
order for the obsolete e-waste to be treated effectively. In 
addition, authors [15] mentioned that recycling 
knowledge is important in determining the recycling 
behaviour among the students in University Sains 
Malaysia (USM).  

Consumer awareness is important for the 
successfulness of e-waste recycling [16]. In order to raise 
the awareness, sufficient information about how to 
recycle, where to recycle and benefits of e-waste 
recycling should be provided [17]. The previous study 
has been done by authors [6] among the staffs and 
students in UKM. The results showed the awareness of e-
waste management is still lacking seriously and in order 
to increase the awareness, they need to provide more 
information on e-waste management by teaching formally 
and informally and conducting seminars. In present 
context, information about e-waste recycling consists of 
two elements : (1) instructions to e-waste recycling, and  
(2) feedback on e-waste recycling.  

Instructions to e-waste recycling is about providing 
the information to the community on how and where to 
recycle their e-waste. According to authors [8], the 
instructions can be done through educating the 
community on how and where to recycle in order to 
foster the recycling behaviour. According to authors [10], 
most of the consumers of mobile phone did not know that 
they can recycle their old and obsolete phone. This is due 
to the lack of information about waste collection and e-
waste recycling. They also said that proper education and 
promotion from school, home, social media and other 
communication system can influence the mindset of 
people on the recycling of e-waste and ultimately 
building the awareness towards it. Hence, information 
about the instruction on e-waste recycling is important in 
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order to enhance the e-waste recycling behaviour among 
the members of community.  

Additionally, providing feedback on e-waste 
recycling is important to facilitate the practice of e-waste 
recycling among the community. In present context, 
feedback on e-waste recycling is about giving the 
feedback to the participants about the e-waste recycling 
information and rate of e-waste recycling after the e-
waste recycling programme. Authors [16] proposed to 
establish a Global Recycle Network (GRN) in order to 
encourage e-waste recycling behaviour among 
consumers. In order to establish GRN, they need to 
provide the information feedback to product designers to 
improve recyclability. Authors [18] also stated that 
feedback about the performance of the recycling 
programme is important to encourage the recycling 
behaviour. In essence, feedback is essential to encourages 
people to recycle their e-waste. Information about e-
waste recycling is among the important attributes in 
fostering e-waste recycling behaviour among the 
community. If there is no information about the e-waste 
recycling, the community might not be able to recycle 
their e-waste due to lacking of information such as did 
types of e-waste can be recycled. 

2.3  Incentives for E-waste Recycling 

Incentives for e-waste recycling is providing an incentive 
in form of monetary or non-monetary to the person or 
anyone who recycle their waste. According to authors 
[19], providing an incentive can foster the initial 
motivation for a sustainable activity. After the activity 
becomes part of their daily life, they will continue as their 
habits even without the extrinsic motivation. Thus, 
incentives can foster positive change in behaviour so that 
people will begin to recycle their e-waste. In present 
study, incentive is divided into two categories which are 
monetary incentive and non-monetary incentive.

A study by authors [20] on factors that influence 
people in Gaza City to recycle their domestic solid waste 
stated that more than half of the respondents choose 
financial rewards as the motivational factor to adopt 
recycling behaviour. A previous research conducted by 
authors [21] showed that Reuse, Recycling and 
Refurbishing (RRR) schemes collect more phones after 
offering the monetary incentives to the respondents. 
According to authors [22] monetary incentives can be in 
form of cash or voucher. The users will be given money 
if they recycle their e-waste or give back their e-waste to 
the producer. The result also stated that monetary 
incentives act as the most efficient incentives given to the 
respondents for successful of take-back services [22].  

On the other hand, non-monetary incentives are 
incentives that do not involve cash payment. Authors [23] 
have conducted a study to exploring about how non-
financial incentives contribute in motivating the workers 
to take care of their health and their retention in 16 
countries. The result showed that non-monetary 
incentives are also important to motivate the workers to 
take care of their health because they feel valued by 
giving the non-monetary incentives to them. Hence, non-

monetary also have the potential to motivate people to 
recycle their e-waste such as by giving appreciation letter 
for doing e-waste recycling, small gifts and invited them 
to join the e-waste recycling together afterwards. 
Monetary and non-monetary incentives play an important 
role in fostering e-waste recycling behaviour among the 
community. Both of the incentives will trigger the e-
waste recycling behaviour among the community if they 
were applied among the community.  

2.4  E-waste Recycling Reminder 

According to authors [24] reminder defined as “auxiliary 

stimulation that is presented and remind the learner to 
display behaviour of interest at the appropriate time and 
appropriate circumstances”. Reminder is useful in 

retaining sustainable behaviour [25]. Purpose of the 
reminder is to maintain the sustainable behaviour for long 
period [27]. Reminder also helps users to remember the 
sustainable practice which they tend to forget [27].
Authors [27] stated that verbal reminder and written 
reminder can increase about 22.1% of recycle rate 
participation. However, when only written reminders are 
given to residents, the recycle rate participation increases 
just by 2.4%. In present study, there are two types of E-
waste Recycling Reminder which are written reminder 
and verbal reminder. 

Authors [28] mentioned that sustainability behaviour 
tends to be forgotten. Similarly in the context of e-waste 
recycling, written reminder can be placed at corridors, 
common area with messages about benefits of e-waste 
recycling. 

Authors [29] stated that verbal reminder is “words or 

instructions which direct a person to involve in the 
behaviour”. For example, teachers in school remind and 

encourage the students to recycle their e-waste. A 
previous research conducted by authors [30] showed that 
verbal reminder can increase the consumption of fruit 
serving among school in the National School Lunch 
Program (NSLP). The percentage of the students who 
take and consume fruit serving increase significantly. 
Hence, the management may consider to add on verbal 
reminder in an effort to encourage the community to 
recycle their e-waste and to foster e-waste recycling 
behaviour. People tend to forgot easily and need to be 
reminding. Thus, reminder can be one of the important 
attributes to foster e-waste recycling behaviour among the 
community. 

2.5E-waste Recycling Infrastructure and 
Services 

E-waste Recycling Infrastructure and Services is a facility 
or structures provided to dispose the e-waste. A previous 
research conducted in selected residential area in Kuala 
Lumpur, Malaysia found that recycling infrastructure is 
important attribute in fostering recycling behaviour [31].
Lacking of recycling facilities will decrease the 
consumers’ intention to recycle and thus the recycling 

rate will be lower [32]. According to authors [18], in 
order to establish a proper management of solid waste on 
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Maltese Island, physical infrastructure of waste 
management is among important elements. Furthermore, 
authors [33] stated that in order to improve the e-waste 
recycling among residents in Melaka, government should 
provide the recycling infrastructure so that residents 
know where to recycle their e-waste.  

In present context, E-waste Recycling Infrastructure 
and Services consists of three elements which are e-waste 
drop-off site, e-waste recycling bin and e-waste collection 
service. E-waste drop off site is where the e-waste 
dustbin placed at public area where easily assessible such 
as bus stop and library [34]. The significance of recycling 
infrastructure and services in increasing recycling rate has 
been acknowledged in previous research. For instance 
study conducted by authors [34] has showed that the rate 
of recycling increased when the availability of drop-off 
recycling facilities are available at Prespa Park Vilage. 
Authors [32] in their research about recycling attitude and 
behaviour in university campus stated that campus 
management should provide more drop-off recycle bin 
such as at lift lobbies, café, hostel and library so that 
students can easily recycle their waste. 

Previous research conducted by authors [35], a study 
about factors influencing the rate of recycling at 
Minnesota countries and the result showed that the 
increasing number of drop-off center has increased the 
recycling rates by 1.28%. Study by authors [31] showed
that the number of recycle bins need to be increased to 
improve the recycle rate among the household in Kuala 
Lumpur, Malaysia. ReCellular and Rechargeable Battery 
Recycling Corporation (RBBC) which is a non-profit 
organisation has established a collective service around 
the country in Brazil to collect the obsolete cell phones 
and the results showed that the e-waste recycling rate has 
successfully increased [36]. Infrastructure also important 
in encourage the community to foster e-waste recycling 
behaviour.  If the e-waste recycling infrastructure is not 
provided, the community will not be able to recycle their 
e-waste and throw their e-waste in ordinary dustbin.  

Table 1. Attributes to facilitate e-waste recycling behaviour. 

Attribute Attribute Level

Convenience of E-
waste Recycling 

Infrastructure

� Less than 100 meter 
Distance to E-waste 
Recycling Infrastructure

� 100 meter to 500 meter 
Distance to E-waste 
Recycling Infrastructure

� More than 500 meter 
Distance to E-waste 
Recycling Infrastructure

E-waste Recycling 
Information

� Instruction to E-waste 
recycling.

� Feedback on E-waste 
recycling.

Incentives for E-
waste Recycling

� Monetary Incentive.
� Non-monetary Incentive.

E-waste Recycling 
Reminder
Attribute

� Written reminder.
� Verbal reminder

Attribute level

E-waste Recycling 
Infrastructure and 

Services

� E-waste Drop-off site.
� E-waste Recycling bins.
� E-waste collection 

services.

3 Conclusion 

Based on the review of literatures, present study has,
proposed five attributes which are effective to facilitate e-
waste recycling behaviour among the community. The 
five attributes are Convenience of E-waste Recycling 
Infrastructure, E-waste Recycling Information, E-waste 
Recycling Incentives, E-waste Recycling Reminder and 
E-waste Recycling Infrastructure and Services. In each of 
the attributes, it consists of two or three elements. The 
findings of the study may serve as a reference guide for 
the management in fostering electronic waste recycling 
behaviour among the community.  
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