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Abstract: Electronic waste management is the practice in
managing waste generated from electronic appliances, which may
involve the recycle, reuse and reduce of the devices. Although
there have been initiatives introduced by countries such as Basel
convention or Stockholm convention, the issue of e-waste
management is increasing globally. Most of the e-waste was
contributed by the high usage of mobile phone or tablet, and the
demand keep increasing especially among young generation. This
necessitates a study on the awareness among young generation,
specifically on university students in gauging their awareness
level of the impact of e-waste on human and environmental
health. A survey has been carried out among students in a private
institution in Malaysia to assess their awareness on e-waste
management. As a result, students were aware on the concepts
but still are unclear on the e-waste management practices in
Malaysia. Based on the survey outcome, the university and the
students should play a bigger role in understanding and being
directly involved in e-waste management.
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I. INTRODUCTION

Over decades, ICT have provided society with a vast array
of new competencies that have improved many facets of
their life and lifestyle. Alongside the various benefits,
challenges lie in how best to curb ails that IT has brought
with it [1], [2], [3]. Amongst are the waste that ICT devices
have accumulated at the end of their lifecycle; through their
manufacturing processes, maintenance and use, ICTs
currently contribute an estimated 2% of global greenhouse
gas (GHG) emissions. Hall [4] claimed that the production
of one computer requires an estimated 240 kilograms of
fossil fuels, 22 kg of synthetic chemical compounds and
1,500 litres of greywater. The recycling of E-waste products
could allow the diminishing use of virgin resources in
manufacturing and, consequently, it could contribute in
reducing the environmental pollution.

Malaysia has regulated its e-waste management since
2005 [5]. However, its success is confined to e-waste
generated by industry.
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It has yet to tackle the “households” e-waste management.
According to The Global E-waste Monitor 2017 report,
Malaysia generated a total of 280 kilotons of e-waste or 8.8
kg per inhabitant in 2016 [6]. The amount of e-waste is
expected to increase when the collection of household e-
waste is fully implemented. As such, if the e-waste is not
managed properly, the implication will be severe to the
country. According to STEP, although there is ample
information about the negative environmental and health
impacts of primitive e-waste recycling methods, the lack of
comprehensive data has made it hard to grasp the full
magnitude of the problem and how severe it has become [7].

In response to the e-waste problem, Malaysia under the
direction of the Department of Environment has intensify its
effort to manage the impact of e-waste: diligence in keeping
track of Information on production, import, export and
domestic consumption of electric and electronic appliances
in Malaysia; the 138 recovery facilities (16 are full recovery
facilities); and initiating wvarious programs geared at
addressing the waste problem. However, for Malaysia to
improve its overall situation of e-waste, a lot is yet to be
done, especially in addressing the household e-waste.

Il. LITERATURE REVIEW

The classification of e-waste in Malaysia is based on the
guideline published by Department of Environment in 2008
(Department of Environment Second Edition, 2010) which is
the “Guidelines for the Classification of Used Electronic and
Electrical Equipment”. In order to have a better perspective
on where Malaysia stand on the e-waste issue, it is crucial to
look it in a worldwide perspective and how they rate the
situation and quantify the problem. Malaysia have
implemented the Environmental Quality (Scheduled Wastes)
Regulations 2005 (Department of Standards Malaysia, 2007).
In this classification, any treatment of e-waste is regulated
and must be carried out at a licensed on-site treatment
facility, and the disposal of e-waste must be performed at the
only prescribed premise which is Kualiti Alam Sdn. Bhd. As
one of the parties to the Basel Convention, the export or
import of e-waste is strictly prohibited.

E-waste in Malaysia must be handled by licensed recovery
facilities. In order to convert e-waste into a source material,
Malaysia facilities have encounter several issues and
obstacles. One of it is the lack of e-waste supply. E-waste
supply is important as it relates to production of the plants,
thus become the income to the plants. Due to the lack of
supply, many facilities were not able to operate at full
capacity. Recycling licenses have been issued without
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considering the amount of e-waste available leading to too
many full recyclers. In some cases, e-waste also has been
illegally processed by illegal operators without proper
facilities and safety measures.

License can only be issued by Department of Environment
in Malaysia. Only facilities with license are allowed to
collect and treat e-waste. In total there are 138 e-waste
recovery facilities in Malaysia, whereby only 16 are
categorized under full recovery facility and 122 as partial
recovery facility. These facilities are to perform the recovery
process of precious (gold, silver, and platinum) and valuable
(copper, aluminium, and nickel) metals [8].

The International Organization for Standardization (1SO)
have issued certain standard that needed to be followed for
e-waste industry [9]. Most e-waste recovery facilities have
applied for certification through an accreditation process,
whereby the certification includes requirements for quality,
the environment and the occupational health and safety
management system.

Most of the company that manage and recycle e-waste are
manage by private companies. The company pay the e-waste
supplier or generator and process the e-waste into their basic
form, and sold back to the manufacturer. E-waste also can be
collected from residential area but the quantity is smaller
compared to the industries. The National Solid Waste
Management Department (NSWMD) is one of the entity that
conduct discussion on how to collect e-waste efficiently. In
Malaysia, public are encourage to send their e-waste such as
mobile phones, batteries and their accessories, mobile
accessories, and television to the e-waste collection centres.
But due to the limitation on the type of product and the lack
of exposure the progress for such effort are running slow.

Earlier studies on e-waste awareness among students has
been carried out by [10], [11], and [12]. The study showed
that most of the students did aware of the term e-waste and
the hazardous effect of e-waste. However, the students lack
of awareness in handling the e-waste in proper way. Their e-
waste had been thrown away in the ordinary dustbin or to
scrap collector whereas they should dispose the e-waste to
licensed e-waste facilities.

I11. METHODS

The initial questions used for the survey are adapted from
a survey done by Anthony Okoye and Chijioke Odoh in
2013 entitled “Assessment of the Level of Awareness of E-
Waste Management and Concern for the Environment
amongst the Populace in Onitsha, South Eastern Nigeria”
[13]. The original questions then were tested in order to
determine their suitability with the research being done, the
compatibility with the research question and its suitability
with the current research environment and scope.

The type of sampling used in this study was based on
convenience sampling. Subjects selected were among
UNITEN students, as the scope of the study was to assess
the awareness level of young generation towards e-waste
management. This sampling was also chosen due to the
convenient accessibility and proximity to the researcher. The
initial questions were altered to cater for the university
student in UNITEN. The initial question used in the earlier
study were developed for house holders and were not

Retrieval Number: A2677109119/2019©BEIESP
DOI: 10.35940/ijeat.A2677.109119

3511

suitable for university environment. The questionnaire was
distributed to 370 students from College of Engineering,
College of Computing, Informatics, College of Foundation,
and Diploma Studies in UNITEN.

The questionnaire studied the various level of awareness
of e-waste among the university student. The questionnaire
comprised of four different sections. The first section
investigated the respondent profile, such as gender, age,
status, and ethnicity. The aim was to determine the overall
population and sample of the research. The second section
studied on the level of awareness or involvement in
electrical and electronic waste generation, which include the
study on the effectiveness of government regulation and the
students’ awareness status. The third section focused on the
electronics appliances and gadget ownership management
and understanding of disposal of e-waste model that the
respondent adopted. The last section investigated the
respondent awareness of e-waste impact on the environment
and health. The survey was distributed by hand in creating
more interaction with the respondents.

Data was analysed using Microsoft Excel. Pie-charts and
bar graphs were drawn in the full report. In this paper, data
has been represented in tabular form.

IV. RESULTS AND DISCUSSION

From the survey that has been conducted, the demographic
data of the respondent have been gathered and analysed in
order to determine the accepted hypothesis. Table I shows
the demographic information of the respondent participates
in the survey.

Table. 1 Demographic Profile
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A. Student’s awareness of the term e-waste

The first question in the survey explored the respondent
understanding and familiarity of the term e-waste. Fig. 1
shows that almost 69% of students did not have any idea or
understood the concept of e-waste management. It was very
alarming as majority of university students did not know
how to manage e-waste, which has been a critical issue in
recycling. Looking at Fig. 2, 70% of students did aware that
they are generating e-waste.

E-waste awareness

Fig. 1 Awareness of the term e-waste

E-waste generation
awareness

Fig. 2 Awareness of the e-waste generation

B. Electronics
management

The survey did focus on the electronics appliances and
gadget ownership management among students in UNITEN.
By identifying the devices and appliances being used by the
students, the study should be able to understand how these
devices are being managed including the model of e-waste
that the students adopted. Fig. 3 shows the result of the top
three electronic gadget used by university student. The most
used electronic devices among university students were
mobile phone/tablet, followed by computer/laptop and the
third one was monitor.

appliances and gadget ownership

Frequently use gadgset

B Mobile phone/tablet B Computer/laptop

Monitor

Fig. 3 Most frequent used electronic devices in UNITEN
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There are numbers of factor that contributed to this result.
The main reason is because university student assignments
are typed and not handwritten, which make a computer or
laptop as a necessary tool in a university environment. It is
required by a university student to finish their assignment.
Secondly, due to the nature of today social networking,
mobile phone or tablet allow the student to communicate
with other and also to obtain information faster.

I thod of e-waste dispos

B Dumip in de spnated plaoes B Sell to recycler
Ewmste recycling centre @ Kzepat home
® Burniingfineci ner= £ on

Fig. 4 Method of e-waste disposal

Fig. 4 shows the method of disposal of e-waste. 54
respondents dump the e-waste in designated places, such as
recycle bins at places being prepared by the government. 92
students sell to recycle companies, 224 students keep the
damaged or unused electronic at home and none of the
students sends it to e-waste recycling centre or
burning/incineration centre for e-waste.

The result shows that most of the respondent prefer to
keep their e-waste at home. For some students, the electronic
appliances may not be totally damaged or faulty and may
still be repaired. It can even be used in case of emergency.
Other stated there are no suitable designated places to dump
these appliances. This is because some of them are aware of
the value of this appliances, where they keep the electronic
devices until they found the right opportunity to sell later at
a good price.

This result shows that university students did not think
much on the e-waste that they generated in a university-
setting, and only 15% are having some efforts in handling
and managing the e-waste by throwing them in designated
places or sell to recycler. Majority of students, 61%,
although they might know the consequences of e-waste, they
did not feel any necessity in managing their e-waste and
dumping their electronic waste properly. This has resulted in
the increase of amount of not recycled e-waste getting higher
every year, which is very alarming. If the percentage of e-
waste recycling do not increase, the country will face severe
consequences regarding environmental and health issues and
situation might get out of control

C. Impact of e-waste on the environment and health
concerns

The last section of the survey investigated the respondent

awareness of e-waste impact on the environment and health.
Fig. 5 shows the result collected from the responded
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regarding their understanding and knowledge on e-waste and
their effect on human and environment. It investigated the
respondents’ concern about the environment and awareness
of the harmful nature of the e- waste if they are not being
managed properly.

Fig. 5 Environment concern of the students

Most of the electronic appliances come with warning that
stated the warning, effect of exposure and special disposal
method needed for the appliances. However, most of the
dangerous chemical are sealed within the appliances so that
it is safer to use or handle them. This have led to a
predictable result of 287 students aware of the health issues
e-waste have and the rest 83 student were “not sure” about
the impact of e-waste to health as shown in Fig. 6.
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Fig. 6 Awareness of e-waste health issue

V. RECOMMENDATIONS

A. Management level

University management is the authority that are
responsible in resource management and involves in
decision-making in the university level. Besides, university
management also responsible in determining the mission,
vision and the direction of the university. Hence, the
university management is responsible in developing the
framework and policy related with e-waste management
program. Since university management having the resources
to obtain information whether from the people
knowledgeable in this area or sources related with this area,
it will not be a major problem for the university management
to outline what is e-waste management program is all about.

The university management need to gather information on
the type of e-waste being produced in the university, the
amount produced, or cost in disposing this e-waste
conventionally. By obtaining the critical information, needed,
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proper type of e-waste management program can be
established. After that, the university management must
decide goals that must be achieved within a specific duration.
The goals can be used to evaluate the successfulness of e-
waste management program. If the goals are not achieved
within the time frame, certain adjustment on the measure
taken must be carried out. By having a proper evaluation, the
e-waste framework can be improved based on the aspect that
had been laid out. Then, the policy can be adapted by
university management. This policy also will reflect the
university’s stand on e-waste management program and the
action that will follow. After that, based on the framework
outlined and the policy that had being developed, regulations
may be carried out to ensure that e-waste management
program is being executed. University management must
provide proper regulations since they have the power to give
penalties and punishment to the students that fail to abide the
regulations that had been outlined. The regulations will be
enforced by the security offices, part of the university
management to the students and the penalties and
punishment are in the form of fined since it is the type of
penalties and punishment which is suitable for students.
University management also can provide the guidelines for
the students related to e-waste management program. The
effectiveness of the guidelines created can be supported by
organizing a campaign related with the e-waste management
program. As a result, it will increase students’ awareness of
the e-waste management program, hence ensuring that the
students will follow the guideline.

B. Students’ organization level

Students’ organization is one of the entity beside
university management that should be involved in e-waste
management program. Students’ organization role is to link
the university management to the students. Besides that,
there are independent students’ organizations which not
related with university management but still cater the right
and needs of the students. In addition, there are clubs and
sport-related clubs. Although the students’ organizations
have different scope and direction, they are still important
part in implementing e-waste management program. As
students’ organizations are linked to university management,
they are the one that involve directly with program
organized by the university management related with e-
waste management program. They help in shaping the
direction of the program organized by the university
management. Since they are closer to the students, their roles
are to spread the awareness regarding the e-waste
management program. However, since regulations need
enforcement, students’ organization does not have power in
developing the regulations related with e-waste management
program. Moreover, students’ organization also does not
have the authority to give penalties and punishment to the
students. Nevertheless, students’ organization can assist in
creating the guidelines, alongside the management which
may help the students to understand on execution of e-waste
management program.
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C. Student’s level

Students also play a part in e-waste management system.
Comparing with university management and student’s
organization, students have the lowest authority, power and
resources in e-waste management program. Nonetheless,
they are the main entity that determine the success of the e-
waste management program in the university. Students have
responsibilities to obtain information besides participate in
the activities related with the e-waste management program.
Students also should follow the guidelines related e-waste
management program and adhere with the regulations
imposed by the university management. Hence, for student,
they are responsible to involve actively with the e-waste
management program to ensure that e-waste management
program can be implemented successfully in the university.

VI. CONCLUSIONS

The result of the study showed that more than half of the
students did not aware of e-waste and its impact but they did
know that they are generating e-waste. Only 15% or 92
students sent the e-waste to the proper disposal site while
majority of them just kept it at home. This is quite worrying
since e-waste contains hazardous components and it requires
proper management and control on the disposal of it. A
proper e-waste management program can be established for
students by involving university management, students’
organization and also students itself. This will increase the
university students” awareness of the e-waste and the
importance of the proper e-waste disposal.

ACKNOWLEDGMENT

I would like to express our gratitude to Universiti Tenaga
Nasional for the funding of this publication.

REFERENCES

1. (2014) Basel Convention: On the Control of Transboundary
Movements of Hazardous Waste and their disposal [Online]. Available:
http://www.basel.int/TheConvention/Overview/tabid/1271/Default.aspx

2. (2015) OECD, Environment at a Glance [Online]. Available:
https://www.oecd.org/env/environment-at-a-glance-19964064.htm

3. P. Subramaniam, T. Meenambal, & B. Haganesh, “Overview of Ewaste
Management Practices and their Legislations in India,” International
Journal of Engineering, vol 1 issue 7, pp. 1-6, 2012.

4. (2014) Fitting e-waste into the circular economy [Online]. Available:
https://www.euractiv.com/section/sustainable-dev/news/fitting-e-waste-
into-the-circular-economy/

5. Nurul Aini, O., Norazli, O., Roslina, M., & Shreeshivadasan, C. (2016).
Handling E-Waste in Malaysia: Management, Policies and Strategies.

6. (2017) Step e-waste world map [Online].  Available:
https://www.itu.int/en/ITU-D/Climate-Change/Pages/Global-E-waste-
Monitor-2017.aspx

7. (2014) Solving the E-Waste Problem (STEP). [Online]. Available:
http://www.step-initiative.org/white-and-green-papers.html

8. Jaibee, S., Rahim, A., Khalil, A., Mohamad, F., Jamian, S., Kiong, S. C.,
S.,Yokoyama & Hisyamudin, N., "Review on Current Status of Waste
Electric and Electronic Product in Malaysia"”, Applied Mechanics and
Materials, vols. 773-774, pp. 898-907, 2015.

9. Fatihah Suja, Rakmi Abdul Rahman, Arij Yusof, and Mohd Shahbudin
Masdar, “e-Waste Management Scenarios in Malaysia,” Journal of
Waste Management, vol. 2014, Article ID 609169, 7 pages, 2014.

10. M. Nafize Sadik, S.M. Nayeem Arefin, M. Tabassum., “A survey on
students’ awareness about e-waste in Bangladesh”, 2nd International
Conference on Electrical and Electronic Engineering (ICEEE), 2017.

Retrieval Number: A2677109119/2019©BEIESP
DOI: 10.35940/ijeat.A2677.109119

11.

12.

13.

3514

ISSN: 2249 — 8958, VVolume-9, Issue-1, October 2019

Deniz, P. O., Aydin, C. Y., & Kiraz, E. D. E. “Electronic waste
awareness among students of engineering department.” Cukurova
Medical Journal, 44(1), 101-109, 2019.

Subhaprada, C. S., & Kalyani, P. . “Study on awareness of e-waste
management among medical students.” International Journal of
Community Medicine And Public Health, 4(2), 506-510, 2017.

Okoye A., Odoh C., “Assessment of the Level of Awareness of E-
Waste Management and Concern for the Environment amongst the
Populace in Onitsha, Southeastern Nigeria”, Journal of Environmental
Protection, vol 5, pp. 120-134, 2014

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication

Exploring Innovation



