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Awareness and handling of the dangers of Electronic waste
(survey study)

Awareness and handling of the dangers of
Electronic waste (survey study)

Reem Ali Mahmud Alzardomi
Lecturer, Department of Environmental Health, Faculty of Public Health
University of Benghazi, Libya.
ream200512@gmail.com

Mohammed Moftah Alasfar ~ Abdelate Mohammed Al Baroni ~ Khawla Mukhtar Al-Farsi
benguzi97@gmail.com albaroniabdulati@gmail.com khawlaelfarsil@gmail.com
Department of Environmental Health, Faculty of Public Health, University of Benghazi, Libya.

Abstract

Waste electrical and electronic equipment is a rapidly growing
problem worldwide and can cause environmental and health problems
due to its content of hazardous materials such as heavy metals and
others. On the other hand, awareness and recycling of e-waste is an
important issue to ensure the successful management, classification and
sorting of e-waste according to international standards.

This study provides information on the knowledge, awareness and
behavior of university students in dealing with, disposal, recycling and
management of waste electrical and electronic equipment, as measured
through a field survey in the form of an electronic questionnaire for
students of the Faculty of Public Health (University of Benghazi) from
the three departments: Nutrition, Environmental Health and Health
Services Administration For the third and fourth years in the first months
of 2022, a regular random sample of 250 students was selected from a
total of 568 students. The main results of the study indicate that 60% of
the sample is familiar with the concept of electrical and electronic waste.
Most of the participants believe that e-waste has health and
environmental risks (80.8%), and most participants would like to recycle
e-waste (81.2%) and participate in the recycling program provided that
the authorities establish awareness programs about the importance of
treatment and recycling (53.6%) of this waste. In addition to setting up a
comprehensive mechanism for collecting and sorting e-waste and then
transferring it to a body designated to deal with it, imposing fines for
dumping e-waste in streets and public squares, and creating awareness
through workshops and media awareness about the dangers of e-waste
and how to treat it.

Keywords: E-waste, awareness, risk, management, knowledge.
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Awareness and handling of the dangers of Electronic waste
(survey study)

1. Introduction

The e-waste has become the foremost rapidly growing segment
of the traditional municipal waste stream within the world. The e-
waste contains a hazardous constituent that will negatively impact
the environment and affect human health if not properly managed.
Due to the lack of an adequate infrastructure to manage wastes
safely, these wastes are buried, burnt within the outdoors, or
dumped into surface water. E-waste poses the foremost direct
health risks when it degrades and therefore the internal chemicals
are released into the environment, Electrical and Electronics
Equipment are made from multiple components these toxic
substances may have a direct impact on human health and also the
environment if they're not handled properly (Shalini, 2013). Per
annum, 20 to 50 million tons of E-waste are discarded and are
estimated to be growing at 3-5 % per annum. (Abbas, 2018)

Although e-waste generation in developing countries amounted
to only 0.01-1% of the total local solid waste generation (Sharp,
2017).

1.1. What's E-waste?

Organisms from them consistent with the Basel Convention,
(1997), waste is defined as "substances or objects which are
disposed or are intended to be disposed or are required to be
disposed of by the supply of national law(Abbas, 2018).

Defined waste as anything that's no longer privately valued by
its owner or has reached its end-of-life (EOL). Electronic waste, or
“E-waste”, 1s, therefore, the EOL of electronic products.
Consistent with UNEP, (2010) E-waste comprises the products
that are retired from use or discarded. E-waste could be understood
as unusable and or unworkable or unwanted electronic or electric
and electronic appliances became obsolete stuff and need to be
disposed of, either within the Sorts of whole or as parts In other
words, “E-waste” is electric and electronic equipment (EEE) and
products that are broken, obsolete, discarded, or have reached the
end of their useful life (Abbas, 2018).

1.2. Global e-waste key statistics

In 2019, global e-waste generation 53.6 Mt (7.3 Kg per capita),
the formal documented collection and recycling were 9.3 Mt, thus
17.4% compared to e- waste generated. It grew by 1.8 Mt since
2014, an annual growth of just about 0.4 Mt. However, the entire
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e-waste generation increased by 9.2 Mt, with an annual growth of
just about 2 Mt. Reports indicate that the fate of 82.6% (44.3
million tons) of e-waste generated in 2019 is unknown, and it is
distributed over different places, and this has a significant impact
on the environment and includes different and wide areas (Balde,
2017).

The infrastructure needed to recycle e-waste is being developed
in high-income countries, and in this way, 8% of e-waste is
disposed of in waste containers after which it is either incinerated
or landfilled. This is often mostly composed of small equipment
and small IT. Often discarded products are reclaimed or reused and
shipped to low-income countries for reuse. However, a
considerable amount of e-waste remains exported illegally or
under the guise of being for reuse or pretending to be rubbish. E-
waste and used electronic and electrical devices that move across
borders range from 7% to 20% of the waste generated. Middle-
and low-income countries face challenges in developing the
infrastructure to try to fully or partially manage e-waste, but these
attempts always fail. Therefore, most of the e-waste management
activities in these countries are carried out by the informal sector.
During this case, e-waste is typically handled under inferior
conditions, causing severe health effects to workers also on the
youngsters who often live, work and play near e-waste
management activities (Balde, 2017).

1.3. E-waste and the Sustainable Development Goals
(SDGs)

E-waste data contribute to the Sustainable Development Goals
that were adopted in September 2015 and adopted by the United
Nations and all Member States, which is the ambitious 2030
Agenda for Sustainable Development and sets 17 Sustainable
Development Goals (SDGs) and 169 goals to end poverty, protect
the planet and ensure prosperity for all. Over the past 15 years, one
of the biggest challenges to the environment and human health that
stand in the way of achieving the sustainable development goals is
the increase in the levels of electronic waste, improper and unsafe
treatment and disposal through incineration or in landfills.

E-waste management is closely linked to many of the main
sustainable development goals, as it is linked to 6 out of 17 main
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goals and is also linked to many sub-goals of sustainable
development.

Goal (3) good health and well-being.

Goal (6) clean water and sanitation.

Goal (14) life below water.

Target (3.9) states to scale back deaths and diseases caused by
hazardous chemicals that pollute the air, soil, and water.

Target (6.1) seeks to realize universal and equitable access to
safe and affordable beverages for all.

Target (6.3) aims to scale back pollution, eliminating dumping,
and reduce the discharge of chemicals.

Target 14 refers to marine pollution and therefore the protection
of the marine ecosystem through (targets 14.1 and 14.2).

Goal (11) sustainable cities and communities.

Goal (12) responsible consumption and production.

Goal (8) decent work and economic growth.

Target (11.6) aims to scale back the per capita harmful
environmental impact of cities by that specializes in air quality,
municipal waste management.

Goal (12.4) aims to realize the environmentally sound
management of chemicals and everyone wastes throughout the
life cycle and to scale back their release into the air, soil, and
water to scale back their negative effects on human health and
therefore the environment.

Target (12.5) aims to significantly reduce waste generation
through the prevention, reduction, repair, recycling, and reuse.
An increasing number of individuals on this planet are
consuming increasing amounts of products, and it's critical to
form production and consumption more sustainable through
Raising awareness levels of producers and consumers,
particularly within the field of electrical and electronic
equipment.

Goal (3.8) of the Sustainable Development Goals aims to market
development- oriented policies that support productive activities,
decent job creation, entrepreneurship, creativity, and innovation,
and encourage the formalization and growth of micro, small and
medium enterprises.

Target (8.8) involves the protection of workers' rights and
promotes safe and secure work environments for all workers.
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Proper management of e-waste can create new job opportunities
and contribute to economic growth within the recycling and
regeneration sector(Forti, 2020).

e International reports indicate that the production of electronic
waste in Libya amounted to 76 kilotons for the year 2019, at a
rate of 11.5 kg per capita, and there is insufficient information
about recycling activities in the country, as well as there, are no
laws to regulate recycling and safe collection and disposal of
electronic waste, The precious raw materials that are lost with
electronic waste globally are estimated at 55 billion euros
annually (Balde, 2017).

1.4. Sources of electronic waste:
The sources of electronic waste can be listed in the following

points:

1.Residue or leftover materials from the electronic products
manufacturing process.

2.Leftover parts or materials or discarded electrical and
equipment generated from a fix-it shop.

3.0bsolete electrical and equipment coming from governments,
companies, and other facilities.

4.0bsolete electrical and electronic products mainly from
households (Shalini,2013).

E-waste flow
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" Institution/ Equipment ‘ "
Household ‘ Business Govt. [ | manutacturer Legal llligal

Figure 1 Diagram-DA- Sources of E-waste of Kolkata (7)

1.5. The classification of E-waste:

Wastes are classified, to facilitate the method of management.
The three systems of classifying waste are based on level of
toxicity and risk, chemical composition, and source of generation.
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The first system divides waste into two groups of hazardous and
non-hazardous waste; the 2nd classifies waste into inorganic or
organic/microbiological waste; and the 3rd categorizes waste into
municipal, industrial, medical, agricultural, commercial, and
construction and demolition waste. On the idea of their types and
utility, identified EEE into three groups: white, brown, and gray
goods.

1.6. Types of e-waste:

It covers six waste categories:

1. Temperature exchange equipment, more commonly mentioned
as cooling and freezing equipment. Typical equipment includes
refrigerators, freezers, air conditioners, heat pumps.

2. Screens, monitors. Typical equipment includes televisions,
monitors, laptops, notebooks, and tablets.

3. Lamps, typical equipment includes fluorescent lamps, high-
intensity discharge lamps, and LED lamps.

4. Large equipment. Typical equipment includes washing
machines, clothes dryers, dish-washing machines, electric
stoves, large printing machines, copying equipment, and
photovoltaic panels.

5. Small equipment. Typical equipment includes vacuum cleaners,
microwaves, ventilation equipment, toasters, electric kettles,
electric shavers, scales, calculators, radio sets, video cameras,
electrical and electronic toys, small electrical and electronic
tools, small medical devices, small monitoring and control
instruments.

6. Small IT and telecommunication system. Typical equipment
includes mobile phones, Global Positioning Systems (GPS),
pocket calculators, routers, personal computers, printers,
telephones.

Each product of the six e-waste categories features a different
lifetime profile, which means that every category has different
waste quantities, economic values, also as potential environmental
and health impacts, if recycled inappropriately. Consequently, the
collection and logistical processes and recycling technology differ
for every category, within the same way because the consumers’
attitudes when removing the electrical and electronic equipment
also vary (Forti, 2017).
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1.7. Components of the composition of electronic waste:

Electronic waste is a complex and heterogeneous mixture of
waste, containing several types of products, components, and
intertwined materials. Electronic waste contains many hazardous
materials such as heavy metals and bromine flame retardants, on
the other hand, it also contains materials of strategic value such as
precious metals Such as gold, silver, copper, aluminum, lead, and
iron. The most electronic waste consists of 80% plastic and glass,
while valuable and toxic materials are found in smaller quantities,
but they are of high importance (Abbas,2018).

1.8. Hazards of e-waste:

Waste impacts manifest themselves in various ways such as the
potential for lost economic opportunities, direct impact on human
health, impairment of individual productivity, and damage to
ecosystems such as loss of biodiversity. E-waste is considered
more dangerous than other municipal waste, as it is a diverse
mixture of different types of toxic elements capable of causing an
irreversible impact on the environment and human health if it is
handled incorrectly. Reports have indicated that the Cd*? contained
in a single cell phone battery is enough to pollute 600m* of water
(Abbas,2018).

1.8.1 Adverse health effects:

Recently, research has found that unregulated e-waste recycling
is associated with increasing numbers of adverse health effects
(Forti,2020), including diseases and problems related to the skin,
stomach, respiratory tract and other organs. Workers suffer high
incidences of birth defects, infant mortality, tuberculosis, blood
diseases, anomalies in the immune system, malfunctioning of the
kidneys and respiratory system, lung cancer, underdevelopment of
the brain in children and damage to the nervous and blood
systems. Long-term health studies of e- waste workers have yet to
be conducted. Long-range transport of pollutants has also been
observed, which suggests a risk of secondary exposure in remote
areas(OIT,2012).
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1.8.2 The E-waste has large effect on environment include
(Air, Water, Soil, etc.):

I. Hazards of E-waste on air:

Many E-waste contaminants are spread into the air via dust.
This is a major exposure pathway for humans through ingestion,
inhalation and skin absorption. Examples of E-waste aerial
contamination are: PBDEs, polychlorodibenzo-p- dioxins,
particulate (PAHSs), Cr*®, Cu*® And Zn*. Dust collected from E-
waste recycling workshops had Pb*™, Cu*? and Zn*? concentration
some fivefold higher than road dust, reported that E-waste workers
in India breathe dust laden air containing Cd*?, In*3, Sn**, Sb*,
Pb** Hg*?,and Bi*>(Abbas, 2018).

1. Hazards of E-waste on water and aquatic systems:

Many case studies from E-waste recycling plants confirmed that
the toxic chemicals such as heavy metals and POPs have and
continue to contaminate the surrounding environment. Aquatic
organisms may absorb heavy metal pollutants directly from water
or indirectly via uptake from the food chain. E-waste
contaminants have the potential to produce deleterious effects on
the behavior, physiology, metabolism, reproduction, development
and growth of many aquatic organisms. *** Lean, (2004) has
reported that Cd*? from one cellular phone battery are enough to
pollute 600m® of water** Accumulation of hazardous substances
into the ecosystem can adversely impact human health. E- Waste
contaminants can enter aquatic systems via leaching from dump
sites where processed or unprocessed E-waste may have been
deposited. Study by and., revealed bioaccumulation of PBDES in
water snake and carps. PBDEs have endocrine disrupting
properties. Demonstrated the toxicity of chemical such as Cr*?,
As™ and Pb™ in aquatic organisms. Landfilling of the E-waste
may also contaminate the underground water and so the aquatic
systems (Abbas, 2018).

1. Hazards of E-waste on soil and terrestrial environments:
Environmental scientists found that soil in the E-waste areas are
often contaminated by heavy metals and organic compounds.
These non- biodegradable pollutants contaminate agricultural soil
and water thereby gets into the food chain through the crops. Some
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report show uptake of PBDEs in leaves of sorghum, Japanese dock
and Eastern daisy fleabane. Also analysis of China, revealed
increased concentrations of Pb™ and Cd*?, and reduction in
germination rate of rice. Elevated levels of PBDEs in chicken
tissues and transfer of E-waste derived PCBs to ground and
surface waters, agricultural soil, rice, eggs, fish and ultimately
humans has been demonstrated to conclude that these toxins may
pose a threat to humans and ecosystems. Although Antoniadis et
al., (2017) argued that many plants have defense mechanisms
against excess uptake of pollutants, Wang et al., (2016) reported
that pollutants in E-waste may critically damage the roots and
impair the defense mechanisms, leading to indiscriminate uptake
of pollutants. Consequently, the edible part of plants may be
seriously contaminated with pollutants. A micronuclei assay using
Vicia faba, indicated promotion of DNA damage. Concluded that
E-waste is a potential source of genetic mutation and may induce
cytogenetic damage within the general population exposed to E-
waste pollution rice samples from E-waste processing town in
Eastern (Abbas, 2018).

Table 1 Hazards of some heavy metals (11)

Cognition (verbal and performance),
fine and gross motor skills, memory,

Air, dust, water, soil,

Lead attention, executive function, academic leaded paint or gasoline
achievement, hyperactivity, delinquent
behavior.
Cognition, Language, motor Air, seafood, mercury
Mercury function, attention vapor
cadmium cognition AU, Gl L (1,
vegetables), tobacco smoke
PBDE
(polybrominated cognition Air, dust, food

Diphenyl Ether)

19. E-waste management and recycling and disposal
methods.

E-waste is generated from several sources which include
industries, institutions, and households. Several electronic devices
have very shorter life spans and are frequently changed, thus
resulting in increased waste generation rates. (Rampedi, 2020).

The equivalent between E-waste and other municipal waste
disposal methods but the presence of hazardous materials in E-
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waste makes it essential to be disposed of separately paying
concern to the environment. Storage is that the initiative within the
E-waste disposal chain. There are four general fates for electronic
products at them:

I. Reuse: products are refurbished for resale, given away for free
of charge (direct second user use), or stripped of functioning
components that are then remanufactured.

ii.RecycIing: products are dismantled and shredded for the
recovery of raw materials.

1. Disposal products are either sent to landfills (replete with all
the risks of leaching) or are incinerated (releases heavy metals like
Pb, Cd, and Hg into the atmosphere).

iv. Storage: products are stored away during a workshop or
closet.

® And can be categorized into:-

1 / Thermal treatment disposal: it's in sort of heat and is
employed to treat and decompose waste through:

i/ Open burning: It refers to burning of waste in open pits, barrels,
fireplaces during which emissions are directly released into the
ambient air. This method is practiced at a really small level for
household and industrial waste disposal.

ii/ Incineration it's a way of disposing of waste by burning:
Incineration usually functions as an alternative to other disposal
methods, especially landfilling. Incineration can reduce the general
volume of the waste stream and, especially for hazardous waste;
the warmth emitted is often productively wont to generate energy.
Since metals won't combust, incineration isn't an efficient method
for treating metal bearing hazardous wastes, Moreover, if the
waste isn't sorted or segregated before incineration, the output
from the combustion process is usually toxic stack emissions and
residual ash containing heavy metals, which require a secondary
sort of disposal.

2/ Dumping disposal: This method is used for the giant-scale
disposal of waste. Toxic chemicals in E-waste can leach into the
land over time or release into the atmosphere, impacting nearby
communities and therefore the environment. Where there's no
separate collection and recycling system for E-waste landfill is
extremely common and is completed through.
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i/ Open dumps: this is often the most cost-effective quite disposal
during which waste is dumped in low lying areas on the town
outskirts and continuously leveled by bulldozers. It's not a
scientific way of dumping and isn't emphasized.

ii/ Conventional Landfill dumping: In unused areas, mining voids
or craters, trenches of required depth and area are developed to
dump waste. A layer of soil or debris is scattered over the landfill
on a routine basis to stop atmospheric contamination. After the
landfill trench is filled, the world is roofed with a thick layer of
mud and therefore the site is often used for the construction of
some parking zone or park. Leaching of the hazardous material
within the waste may be a concern in such quiet landfills.

iii/ Sanitary Landfill dumping: it's a contemporary landfill that
solves the matter of leaching to an outsized extent. Protective
measures against the spreading of pollution within the form lining
of bricks or cement make leaching impermeable. Also, extraction
pipes are wont to pump out the leached hazardous materials within
the water and expel out exhaust gasses (Abbas, 2018).

2. Literature Review

In 2012, Fraige, al-khatib, et al contributed to the
preparation of the study Waste electric and electronic
equipment in Jordan: willingness and generation rates.

Attempted to measure levels of awareness of household
electrical and electronic waste, consumption patterns, and some
other aspects using questionnaires and interview methods. A
random sample was taken from Jordanian families. The
questionnaire consisted of 8 axes and covered all Jordanian cities.
1862 questionnaires were conducted out of about one million
Jordanian families. The results showed that more than half of them
know the term WEEE, but do not know how to deal with it. It has
been proven that waste separation in generation sources is much
easier and more cost-effective compared to the later stages. The
majority of families believed that the government and the
manufacturing company should bear the cost of recycling waste
electrical and electronic equipment, and a minority of them could
pay for recycling waste an amount of approximately $7 per piece
(Fraige, 2012).
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Published a study entitled An Assessment of Public Awareness
Regarding E- Waste Hazards and Management Strategies, in 2014,
Shah et al. participated in this study. This study revealed the huge
volume of electronic waste and the need to find a mechanism to
manage it, as this waste contains highly toxic chemicals that
complicate the waste treatment process and can harm human
health and the environment. India recently implemented some
regulations to address this problem through the Ministry of
Environment and Forests This study attempts to assess the
situation of electronic waste through personal interviews with
Indian families in Ahmedabad, the largest city in Gujarat.
Interviews were also conducted with government officials,
representatives of non-governmental organizations, and formal and
informal workers in e-waste treatment. 65 questionnaires were
distributed to families, personal interviews were conducted, and
snowball technique was used to collect information. It was found
that most respondents do not participate in formal e- waste
recycling systems and do not know specific details about the
health and environmental risks of e-waste. And they don't know
about the e-waste legislation of 2011 ,In addition, only a quarter of
them admit that raw materials and spare components can be
extracted from unused electronics. The data indicated that there is
no government incentive for consumers to participate in the
official e-waste management strategies(Shah, 2014).

Kwatra, Pandey, et al, published a 2014 paper under the
title Understanding public knowledge and awareness on e-
waste in an urban setting in India a case study for Delhi. In it,
they found it important to understand the levels of knowledge and
awareness of consumers of electronic products, who eventually
become producers of electronic waste in society. This study is
based on a survey conducted to understand people's perception
about the emergence and management of issues related to e-waste,
The main purpose of this paper is to study findings that can help
design customized educational programs to address this concern
more effectively. Therefore, a random survey was conducted that
included 400 middle-class people belonging to different
educational backgrounds and professions to understand the general
knowledge and awareness of the subject. The personal interview
method was used to collect data and a two-part questionnaire was
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developed, the questionnaire consists of open and closed
questions. The results show that a large percentage of the middle
class is still unaware of this problem, and after obtaining the
information, they were able to link the effects of improper
management of electronic waste with harmful health outcomes.
Most respondents were not fully aware of the correct ways to
recycle and manage it, The results also showed that nearly a
quarter of the participants have replaced major electronic goods
such as refrigerators, food processors, and personal computers
during the first three years of their purchase, and the disposal of
electronic products during their useful life leads to an increase in
the generation of electronic waste. Respondents adequately placed
equal responsibility on the shoulders of government, consumers,
and producers for the effective management of electronic
waste( Pandey, 2014).

A sendiente-Bajao, et al. also did a study under the title
Electronic Waste Awareness and Management in the
Municipality of Tuburan, Cebu, Philippines, and Published in
2016, this study assessed electronic waste in the municipality of
Tuburan Cebu. Questionnaires were distributed to more than 13
areas in the municipality with simple questions answered with yes
or no, there were 1115 respondents (families) sampling was done
in a selective way or appropriate sampling, it showed that more
than Half of the respondents still need full awareness about
electronic waste, its composition and proper handling, and its
impact on the environment. More than 50% of the respondents said
that they would end up disposing of electronic waste anywhere or
in an open landfill because there are no waste collectors in their
areas ( Bajao, 2016).

Azodo Ogban contributed to a study entitled Knowledge
and Awareness Implication on E-Waste Management among
Nigerian Collegiate in 2017.

The study showed that the lack of awareness and exemplary
information about effective and applicable operation processes
associated with e-waste may pose implicit trouble to mortal health
and the environment. This study assesses knowledge and
counteraccusations for mindfulness of e-waste operation among a
class of undergraduate students at Federal University Wukari,
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Taraba State, Nigeria. The questionnaire was used to conduct a
cross-sectional survey of the study sample. The designed
questionnaire was divided into four sections . Electronic devices

have numerous benefits, but once they reach EoL, they pose
significant trouble and peril to mortal health, the environment,
livestock, and ecosystems if not handled duly. The results showed
that students' proprietorship and use of electronic devices was high
and they were relatively familiar withe- waste treatment processes,
which indicates a medium position of applicable operation
practices for it (Azodo, 2017).

Kangyang, Isaac, et al <In 2019, conducting a study entitled
Survey on Household Awareness and Willingness to
Participate in E-Waste Management in Jos, Plateau State,
Nigeria. In it, they revealed that 290,000 tons of electronic waste
were produced in Nigeria in 2017, and it is likely to increase
globally due to high population growth rates, rapid urbanization
and high demand for electronic products. A survey was conducted
that examined the levels of awareness and knowledge among
families in Jos, Plateau State, Nigeria, in which 228 respondents
were interviewed by means of closed questionnaires and the
participants were randomly selected.The results showed that most
of the respondents own mobile phones or televisions, and the main
reasons for obtaining these electronic devices included replacing
damaged devices and frequent upgrades to products, as well as
theft. The results showed that most of the respondents expressed
their willingness to participate in its management, provided that
they are provided with appropriate knowledge regarding safe
disposal and recycling .The results also showed that there was no
significant correlation between the levels of awareness of e-waste
and the willingness to participate in its management based on the
personal, social and demographic profile of the respondents (
Isaac, 2019).

In the Iraqi city of Mosul, Shihab, Ismail, et al. By studying
its title ESTIMATION AND ANALYSIS OF ELECTRONIC
WASTE, Published in the year 2020. The study includes the
composition of electronic waste, its generation rate and its
relationship to some characteristics of the source of construction.
A questionnaire was prepared to collect data, conducted through
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57 visits. The questionnaire includes characteristics of specific
families. These characteristics are the number of family members,
family income, and educational level of the head of the family.
The results showed that screens and televisions represent the
highest percentage among the other types according to weight, and
that the educational level of the head of the family had the highest
effect on the variation in the rate of electronic waste generation, as
well as the number of family members. It turned out that they
dispose of electronic waste with municipal waste (Shihab, 2020).

A research team including Islam, Dias et al conducted a
study entitled Young consumers' e-waste awareness,
consumption, disposal, and recycling behavior.

Considered as a case study of university students in Sydney,
Australia in 2021, Young consumers' awareness and awareness of
WEEE disposal patterns were measured using a questionnaire in
Sydney, Australia. This is the first systematic study on the
knowledge and awareness of young consumers about e- waste to
be conducted in Australia, The consumption and recycling
behaviors were analyzed through statistical analysis, Focusing on
the educated younger generation in an urban environment,
descriptive analysis was conducted along with statistical analysis
to determine the types of association between variables, such as
reasons for equipment disposal, storage (storage), and disposal
behavior. The life span of electrical and electronic equipment
(EEE), when owned by young consumers, has also been
investigated. The results of the study indicate that although
consumers were aware of what e-waste (e-waste) is, there is an
acute lack of knowledge regarding collection points and current
recycling programs. It turns out that most respondents tend to
dispose of proper e-waste, indicating that awareness programs are
necessary to avoid improper disposal of WEEE. Most of the
reasons for disposal and frequency of purchase of new products
were positively correlated with household income, The average
age of tenure (in years) across our respondents was 6.21 for TVs,
4.31 for laptops, and 5.47 for desktops. Strong evidence was
found of a significant association between age, income, the
number of family members in the respondents' household, and
recycling behaviors ( Islam , 2021).
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3. Importance and Aim of the Study
3.1 Importance the Study:

E-waste is a global problem and has environmental and health
dimensions unless it is properly exploited, recycled and realized its
economic benefits. This study is one of the few important
scientific studies in Libya to measure awareness of such waste.

3.2 Aim of the Study:

1. Educating people about the dangers of e-waste and how to
deal with it.

2. Reducing the import of used and worn out products from
abroad.

3. Safe disposal of e-waste.

4. .ldentify negative impacts on the environment (air, water, soil).

4. Methodology

4.1 Methodology and tools used:

The study relied on the descriptive approach by describing
electronic waste that its accumulation causes health problems case
study. To raise public health students' awareness of the side effects
of improper electronic and electrical waste disposal. A quantitative
approach was used to describe, display, and analyze data obtained
through a prepared questionnaire .

The questionnaire has been published electronically and is
designed using (Google forms).The data were statistically
analyzed using SPSS version 25

4.2 Sources and methods of data preparation and
quantitative analysis:
4.2.1Data collection stage:
The stage of collecting the apparent data to be studied included
from a variety of sources. The most important sources that were
relied on were:

+¢* Main Sources "direct'":

This stage included the analysis of the questionnaire data that
was applied as one of the most important tools of the scientific
study by selecting the sample. The following is an overview of the
sample:
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¢ Sample society:

A regular random sample was selected from a total of 568
students in the third and fourth years of the Faculty of Public
Health in the three departments: nutrition, environmental health
and the Department of Health Services for the year 2022. 250
students were selected and the sample ratio was determined based
on the Krejcia schedule and 1970 Morgan.

+** Questionnaire form:

The distribution of the questionnaire in the period from
20\1\2022 to 10\2\2022 was designed and distributed electronically
because of the condition of the pandemic coronavirus on student
groups for the third and fourth years of the section that have been
mentioned previously.

The extent of confidentiality of this information and its
importance in the study and the possibility of benefiting from it in
scientific and practical studies were also clarified.

The questionnaire covered several aspects, mainly health,
environmental and economic, and included important points as
well as questions relating to the study and how they related to
previous factors that had influenced the subject matter of the study.

+* Secondary "indirect" sources:
This included various references in books, periodicals, papers,
and scholarly letters.

4.2.2Stage of classification, tabulation, and presentation of
data:

Information was collected from statistical forms (questionnaire
form) and placed in a special form known as the Master Sheet
where each variable was given its own code.

This stage includes ways to unload information using methods
and models (tables, graphs, graphic figures...) that clearly and
simply reflect the subject of study.

4.2.3Stage of data analysis:

This stage included variables that affected each other in the
form of overlapping relationships, and therefore the analysis was
done by statistical measures and quantitative methods appropriate
to the data, which is a chi- square.
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5.Results and discussion
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Figure 2 Demographic characteristics of the study participants

Figure 2 show that the proportion of males was 7.6, and the
proportion of females was 92.4%, which is the largest in the study
sample.

The age groups most involved in the survey were mid-twenties
(27-23), 84.4%. This is normal according to the sample. The
average age of the students participating in the survey was 25.05
years. This corresponds to the average age of respondents in an
Australian study, which was 25.87 years (Shihab, 2020). Shows
the percentage of participants based on social status. The majority
of participants were single with a rate of 76.8%, followed by
married people with a rate of 22.8%. A similar study was
conducted in India, in which the marital status of the participants
was mostly married where they formed 86% (Sivathanu, 2016).
Shows student ratios by scientific section. The results showed a
similar ratio. 30.4%, respectively.

The average number of family members participating and the
two most important girls (7-9) were 41.6% and 38.4%,
respectively (Abbas,2018) In agreement with the results of a study
in Sudan, which showed similarities in the number of family
members of participants. The ratio of family members per family
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was 5.77 according to our study participants and was close to the
average for Jordanian households (5.94), as well as with the
average number of family members in Sudan (5) members per
family ( Fraige, 2012).

Note that the majority of participants with average incomes of
501- 1000 and 1501-2000 were 40. 16.4%. The income was
calculated in dollars at the central bank rate ($108 - $217) lei ($1 =
4.6 lire) and the largest arc was equal to the average income
($210.88) for the family. The income structure of the participants
corresponds to that of the participants in a study in Nigeria (Miner,
2020). *(LYD= Libyan dinar)

W YES
mNO

Figure 3 awareness about e-waste

Shows how well do participants know what is electrical and
electronic waste and it turns out the majority have 60%. Knowing.
Compared to a study in the Kingdom of Hashemite jordan the
results matching our study were 60% (Fraige,2012). In addition, a
study showed. India that big Tarba in with the study results by
58.5% ( Sivathanu,2016).

Table 2 The rate of use of electronic devices

Yes NO

Do you frequently use NO % NO. %
electronic devices?

231 92.4 % 19 7.6 %
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Shows that the majority of participants use electronic devices
frequently, and their percentage is 92.4%, while the rest of the
participants used less by 7.6%. In a study conducted by Anuj Shah,
where the behavior of the participants is consistent with the
behavior of the people who participated in our study that they use
electronic devices frequently and form 85% ( Shah, 2014).

744

Ican not sometimes Yes | can

Figure 4 Ability to purchase good quality equipment

Shows that the majority of the participants had the ability
sometimes to buy good electronic devices, by 74.4%, and by 10%,
they were not able to buy good electronic devices.

Table 3 Evaluation of existing devices in the market, according to respondents

What do you think of the electronic devices
and equipment offered in the market? No. %

Lower quality and cheaper 7 2.8 %
expensive 112 44.8 %
New 31 12.4%

Used 5 2%

all mentioned 95 38 %
Total 250 100 %

From Table 3 we can see that the majority of participants
(44.8%) confirmed that the equipment on the market was
expensive, while opinions differed between what was said, new,
and lower quality
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buy it alone installment by help of buy used repair of
purches parents amd broken
relatives devices

Figure 5 ways to obtain electronic devices and equipment

Figure 5 shows the ways of obtaining electronic devices and
equipment, as it appeared that the majority of subscribers obtain
them with the help of parents and relatives, at 66.8%, and the
percentage of those who pay their value alone is only 24.4%

Table 4 Quality of products purchased by participants

Buy electrical/electronic tools with brands that are famous for No. %
their strength and longer life compared to other brands?
always 127 50.8 %
Sometimes 110 44 %
rarely 13 52 %
Total 250 100 %

Table 4 shows that the participants who always buy electrical
and electronic devices of well-known brands for their strength and
longer life compared to other brands, their percentage was 50.8%,
while 44% of them buy them sometimes. When comparing the
results with a similar study conducted in Nigeria, a discrepancy
was observed in the participants’ behaviors and the number of
practitioners of this behavior was very low ( Azodo, 2017).

Table 5 The most common type of devices that respondents use

The most used electronic devices and equipment that you use? No. %
Heating and cooling equipment(refrigerators -air conditioners -freezers) 74 | 29.6
Monitors (TVs, computers, tablets) 37 | 1438

Lamps (fluorescent lamps - LED lamps- headlights) 8 3.2

Large equipment (washing machines -electric oven-large printing machines) 17 6.8
Small equipment (vacuum cleaner, microwave, shavers) 3 1.2
Information Communication Technology ICT (smartphones, laptops, printers) 111 | 44
Total 250 | 100
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Table 5 shows that the electronic devices and equipment most
used by the participants were 44.4% percent of communications
equipment, and 29.6% percent of heating and cooling equipment,
followed by screens of all kinds with 14.8%. A study conducted in
Nigeria agreed with our study that the highest category of
electronic equipment used by participants was an information
communication technology ICT (Azodo,2017), The results of the
Australian survey on the types of devices used differed from what
we found ( Islam, 2020).

80
70
60
50
40
30
20
10

Respondents%

repair it .and in the house sold . It was

reuse it disposed of
Large electronic devices% 18.8 24.4 24 32.8
small electronic devices% 8.4 74.4 5.6 11.6

Figure 6 Dealing with large and small idle electronic devices

Figure 6 shows what the participants did with the large
electronic devices that were no longer used and the results were
similar but most got rid of them by 32.8%. In a study in Sudan, the
behavior of the participants was found to be consistent with that of
our study participants, who were discarded by 53% (Abas, 2018).
Who keep her at home and cherish her respectively, and 18.8%
repair and reuse %24.4, and 24.0%

Also shows what participants did with small electronic devices
that were no longer used, and the majority of participants said they
kept them in their homes, 74.4%. The behavior of the participants
in the Australian study showed great convergence with our study,
where 70% stored their devices for a period of time in their homes,
and our storage ratio was 74.4% ( Islam, 2020) , Another similar
study conducted in Nigeria agreed with the same result (Miner,
2020).
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Table 6 The most common types of electronic waste in the city

type No. | %

Heating and cooling equipment (refrigerators -air conditioners - freezers) 124 | 49.6

Monitors (TVs, computers, tablets) 17 6.8

Lamps (fluorescent lamps - LED lamps-headlights) 40 | 16.0

Large equipment (washing machines-electric oven-large printing machines) 21 8.4

Small equipment (vacuum cleaner,microwave, shavers) 19 7.6

Information Communication Technology ICT (smartphones, laptops, printers) 29 | 116

Total 250 | 100

Table 6 of the participants' views on what is the most common
electrical and electronic waste in the city. Most participants
reported that heating and cooling devices are the most common
(49.6%), followed by lamps and lights (Widmer,2005). The
remaining percentages were comparable. In comparison with a
study conducted in Khartoum state, Sudan, the percentages for the
electronic waste are found varied(Abbas, 2018).

Table 7 Battery replacement period for participants

Replacement period No. %
less than 6 months 19 7.6
from 6 -12 81 32.4
12-and over 150 60.0
Total 250 100

Table 7 Shows that the majority of participants replace their car
and smart devices batterie after 12 months or more from the
beginning of their use (60%), and (32.4%) of the participants said
that they replace them within (6-12 months) from the beginning of
their use.

Table 8 The participants' opinion of the accumulation
of electronic waste in the city

Do you think there is an accumulation of electronic
. . No. %
waste in the city
Yes 119 | 47.6
no 20 8.0
Sometimes 111 | 44.4
Total 250 100

Table 8 Shows that the majority of participants said that there is
an accumulation of e-waste in the city, according to their opinion,
and the rest said sometimes (47.6%) and (44.4%), respectively.
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no answer '

lack of aweraness of its danger
the speed of community development

poor quality and quick spoilage

there is no proper way to get rid of them —

0 20 40 60

Figure 7 The reasons for the accumulation of electronic waste in the city

Figure 7 shows the opinions of the participants who answered
yes or sometimes:« in the previous question about the reasons for
the accumulation of electronic waste in the city, according to their
opinion. The majority said that the lack of proper ways to dispose
of it is the main reason, with a percentage of 54.4%, and others
said due to a lack of awareness of its danger 26.8%.

M poor quality
M not using it properly
intensity of use

continuing to use for a long
time

M electrical problems

M other

Figure 8 causes of damage to electronic devices and equipment

We note from table NO. (8) The opinions of the participants
about the reasons that make electronic waste cause a problem,
49.2% said that it is because of its negative health and
environmental impacts, and others attributed the reason to the
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difficulty of disposing of it 36.0%.The results of the participants in
a study conducted in Sudan showed the convergence of the results
with our study, where the highest percentage was from (70-88%)
(Abbas, 2018).

M accumulation

difficult to get rid of

its negative health and
environmental impacts

Figure 9 Reasons why e-waste is a problem

A survey conducted in Nigeria showed that the main reason for
changing electronic devices and equipment is damage. In our
study, we analyzed the main causes of damage and found them as
follows; table NO. (16) shows that the responses of the participants
about the causes of damage to electronic devices and equipment
were somewhat similar, but most of the reasons are due to
electrical current problems and the continued use of devices for
long periods of time at a rate of (29.2%) and (28.0%), respectively
(Miner, 2020).

Table 9 Behaviors of participants when buying electronic devices

Buy new electronic gadgets even if the old ones are still
. No %
working
always 5 2.0
Sometimes 96 | 38.4
rarely 149 | 59.6
Total 250 | 100

Table No. (9) Shows those participants buy new electronic
devices, even if the old ones still rarely work, at a rate of
(%59.6) .
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Compared to a study conducted in Nigeria« the results of which
contradicted our results in terms of the behavior of the participants
(Azodo, 2017).

Table 10 Ideal ways to dispose of electronic waste

disposal ways of electronic wastes No. %
Throw it in the street 18 7.2
Throw it outside of the city 55 22.0
with municipal waste 66 26.4
other 111 | 444

Total 250 100

Table No (10) for measuring participants’ awareness of the
appropriate method for the ideal disposal of electronic waste
shows that 44.4% were using a different method than the rest of
the other non-ideal options.

Table 11 Participants' e-waste disposal habits

Do you put electronic waste with Yes MOt il
household waste? NO. 37 151 62
' % 14.8 60.4 24.8

Table 11 shows that the proportion of respondents who did not
put e- waste with household waste was 60.4% higher. The mixing
of e-waste with household waste is similar. In a study in Nigeria,

25 respondents exhibited in proximity of participants (Azodo,
2017).

70

60
$ s0
[=
3 a0
g 30
g 20
10
0
Yes No Sometimes
(m% 12.8 60.8 26.4

Figure 10 Knowledge of the participants about the components
of electronic device
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Figure 10 shows that the majority of participants were unaware
of the internal components of 26.4 per cent of their appliances and
60.8 percent of their home electronics. And some 12.8% of them
are knowledgeable and some of them are.

Table 12 The component material of the used electronic equipment

The component material of the e-wastes No. %
Lead 67 26.8
cadmium 12 4.8
Mercury 12 4.8
Arsenic 6 2.4
I do not know 153 | 61.2
total 250 100

Table (12) Shows that the majority of participants are unaware
of the chemicals involved in the installation of equipment and
electronic devices that they use, with a percentage of 61.2%.

Another study in India agreed with our results, and their highest
percentage, in particular, was 47% (Arya, 2020).

%3

%11

| Yes W No i Sometimes

Figure 11 The opinion of the participants regarding media awareness
about electronic waste

Figure 11 Shows that most of the participants said that there is
no awareness in the various media of the dangers of electronic
waste, at a rate of 86.4%. Compared to a similar study in Nigeria,
it was agreed with our study that the highest percentage of
respondents' opinions were, 32% that there is not enough media
awareness (Miner,2020).
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Table 13 The opinion of participants on the danger of
e-waste to health and environment

Do you think e-waste has health and environmental risks? | No. | %

Yes 202 | 80.8
sometimes 43 | 17.2
No 5 2.0
Total 250 | 100

Table (13) Shows that most of the participants believe that
electronic waste has health and environmental risks with a
percentage of (80.8%), and (17.2%) say sometimes. Results in a
study conducted in the State of Sudan showed great convergence
with the results of our study was (70-88%) (Abbas , 2018).

the results of a similar study conducted in Nigeria in which the
majority of participants agreed that electronic waste has risks to
health and the environment was 72.5% (Miner, 2020).

Respondents%

N | Respi
Tumors mi?_:::: Infertility Blood Gastroinetes esspslzz’::ry
) Y diseases diseases tinal ‘y
diseases diseases
| | % 41.71 8.29 7.51 6.99 5.18 30.31

Figure 12 Diseases resulting from electronic waste, according to the
participants’ opinion

Figure 12 Related to the previous question shows the types of
diseases that may affect us because of e-waste, according to the
participants' beliefs. The results showed that most of the
participants said that they cause tumors, followed by respiratory
diseases. In comparison with the results of a similar study
conducted in Sudan, it was noted that there is an agreement in the
results regarding health risks (Abbas, 2018).
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Table 14 knowledge about any local or international policies or
laws for the management of electronic waste

Did you know that there are any local or yes | No | Sometimes
international policies or laws for the 27 120 | 103
management of electronic waste % 10.8 | 48.0 | 41.2

Table 14 Shows that the majority of respondents are not aware
of any local or international policy or laws for electronic waste
management (48%), and (41.2%) said they are not sure of that.
Compared to similar studies in the following countries: India,
Sudan and Nigeria, their results are consistent with those of our
study, and were, respectively, 90%, (35-71%) and 57.7%, as most
participants had insufficient knowledge of local or international
laws and policies on e-waste management.

Table 15 knowledge about any local and community programs or activities for
the disposal of electronic waste
Avre there any local and community NO. |Yes NO | Sometimes
programs or activities for the disposal of 11 | 134 105
electronic waste? % | 4.4 | 53.6 42.0

Table 15 Shows that the participants said that there are no local
and community programs or activities to dispose of electronic
waste with a percentage of (53.6%), and (42%) said that they are
not sure of that. In comparison with a similar study conducted in
Nigeria, its results showed agreement with our questionnaire
(Azodo, 2017).

H Yes

¥ No

Figure 13 Participants’ opinion on the possibility of recycling electronic waste
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We note from Figure 13 that the majority of participants said
that electronic waste can be recycled at a rate of (81.2%). Referring
to a similar study conducted in the Kingdom of Jordan, which
showed congruence in the results with our questionnaire about the
participants’ awareness of the possibility of electronic waste
recycling, 90% of them said that electronic waste could be
recycled (Fraige, 2012); the awareness of the participants in the
Sudan study was also high regarding the possibilities of recycling
electronic waste (Abbas, 2018).

Developing policies for electronic waste
management issue

Raising awareness of the dangers of
electronic waste issue

imposing strict restrications on the entry of
electronic devices

Encouraging the import of environmentally
friendly electronic products, well made,...

proper disposal of electronic waste issue

Determining places for electronic waste
collection

25 20 15 10 5

o

Figure 14 ways to reduce the risk of e-waste accumulation

Figure 14 Shows the participants' opinions on how to reduce the
risks resulting from the accumulation of electronic waste, and most
of the participants agreed that the most important point is to
identify places for collecting electronic waste. The behaviors of
the participants in a study in Sudan were consistent with the
behaviors of the respondents in our study (Abbas, 2018).

Table 16 Relationship between sample knowledge and awareness of the
concept of e-waste and its environmental and health impacts

e - waste health and Do you know what electrical and electronic waste is?
environmental risks Yes No Total
Yes No. 130 72 202
% 64.4 35.6 100
No No. 2 3 5
% 40.0 60.0 100
No. 18 25 43
Somgnme % 419 58.1 100

x* = 8.326,d.f = 2p.value = 0.016
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Table (16) shows that the majority of respondents with
knowledge of health and environmental risks from e-waste were
245 (98%) compared to Do you know what e-waste is? with yes or
no levels, where the chi-square test was(X? = 8.326) with a degree
of freedom (2) and the probability value (0.016) was less than the
level of significance (0.05), where the relationship between the
two variables was statistically significant.

Table 17 Relationship between e-waste, environmental and health risks

e - waste health and EoUBREEE Y
environmental risks Accumulated. Hglrd to get Nggatlve heaI@h ) UeE]
dispose of environmental impacts
No. 24 69 109 202
Yes % 11.9 34.2 54.0 100.0
No No. 1 2 2 5
% 20.0 40.0 40.0 100.0
Sometimes No. 12 19 12 43
% 27.9 44.2 27.9 100.0

x% =12.237,d.f = 4p.value = 0.016

The table shows that the majority of respondents with
knowledge of health and environmental risks from e-waste (245 or
98%) in the sample, compared to whether you think e-waste is a
problem because of the levels (Their accumulation - the difficulty
of eliminating them - their negative health and environmental
effects) where the test of chi-squared (X°=12.237) with freedom
degree of 4 and the probability value (0.016) was lower than the
level of significance (0.05) where the relationship between the two
variables was statistically significant.

Table 18 Relationship between average monthly income and health
and environmental risks of e-waste

S — SRR,
en\?iizgr;f;?a?nr?sks Lesgot(:]an Bl LAl dzol- ey VeE]
1000 1500 2000 2001
Yes No. 19 85 36 34 28 202
% 9.4 42.1 17.8 16.8 13.9 100
No No. 1 3 0 1 0 5
% 20.0 60.0 .0 20.0 .0 100
Sometimes No. 11 12 3 6 11 43
% 25.6 27.9 7.0 14.0 25.6 100
x“=17.615,d.f = 8p.value = 0.024
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The table shows that 98% of respondents with knowledge of
health and environmental risks from e-waste were 245, compared
to average monthly income levels, (less than 500- from 501-1000 -
from 1001-1500 - from 1501- 2000 - more than 2001) where the
test of chi-squared (X?=17.615) with freedom degree of 8 and the
probability value (0.024) was less than the level of significance
(0.05) where the relationship between the two variables was
statistically significant.

6.Conclusion and Recommendation
6.1 Conclusion:

The accelerated production of electronic devices and equipment
as a result of global demand and the trend toward globalization and
the tendency of most countries to electronic transactions in various
fields. All these factors and more contributed to the production of
the problem of electronic waste and its increasing accumulation, In
turn, we tried to shed light on this problem, and measure the extent
of awareness of it and the resulting risks to human health and the
environment. Our research was conducted in the State of Libya,
specifically in the city of Benghazi, and we targeted the students of
the Faculty of Public Health at the University of Benghazi,
because they are the closest specialization to community health
and because they are specialists in this field. We concluded from
the results of the study that there is awareness about the term
electronic waste, and it was weak for the target group, specialists
in the health, environmental, and community health fields. There is
also a severe lack of awareness in the various media of its dangers
and how they affect health and the environment, there is weakness
in the local and international laws regulating this sector, according
to the participants’ opinion. The results of the study also showed
that most of the participants were ignorant of the internal
components of electronic devices, and thus they were ignorant of
the risks and damages resulting from them. Most of them follow
incorrect behavior by mixing electronic waste with household
waste. Most of the participants believe that setting collection and
separation points, for waste will reduce the problem, and setting up
a complete mechanism from the government to manage and
recycle electronic waste in the country will reduce the risks of this
problem and put an end to it and its negative effects.
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6.2 Recommendation:

1. Increase awareness-raising and education on the risk and harm
of e-waste to health and society for the general public and
especially for professionals such as students of the College of
Public Health.

2. Conduct more extensive and in-depth studies on the negative
health and environmental risks and impacts of e-waste.

3. Conduct thorough studies and research on the volume of
domestic consumption of electrical and electronic products and the
volume of electronic waste generated in relation to the volume of
consumption and compare them to international indicators and
standards.

4. Establish a comprehensive collection and sorting mechanism
for electronic waste, then transport it to a designated collection
area.

5. Encouraging recycling in accordance with modern and hygienic
regulations of both government and private sectors.

6. Legislation and regulations for the management of e-waste and
for the recycling of e-waste.

7. Tightening import policies to require that high-quality or good
electronic products be imported.

8. Taxation of non-essential electronic and electrical products or
accessories.

9. Fines for dumping electronic and electrical waste on streets or
in public squares.

10. Creating awareness by conducting workshops and media
awareness about the dangers of e-waste and how to treat it.

Reference:

1. Shalini A ,Ritu S, .2013. Knowledge of e-waste among young adults. Int J
Eng Sci Invent.;2(7):39-41.

2. Abbas A. 2018. CHALLENGES AND STRATEGIC SOLUTIONS OF
ELECTRIC AND ELECTRONIC WASTE MANAGEMENT IN KHARTOUM
STATE, SUDAN.

3. Wilkinson S, Duffy N, 2001. Crowe M. Waste From Electrical and Electronic
Equipment in Ireland : a Status Report-Epa Topic Report. (May):35, 68-75.

4. Liang L, Sharp A. Determination of the knowledge of e-waste disposal
impacts on the environment among different educational and income levels in
China, Laos, and Thailand. J Mater Cycles Waste Manag. 2017;19(2):906-16.
5. Balde CP, Forti V, Gray V, Kuehr R, Stegmann P. 2017.The global e-waste
monitor [Internet]. United Nations University. 2017. 1-116 p. Available from:

www.LFGS.LY Email: Research@LFGS.LY (482




Awareness and handling of the dangers of Electronic waste
(survey study)

http://collections.unu.edu/eserv/UNU:6341/Global-E-
waste_Monitor_2017__electronic_single_pages_.pdf

6. Forti V, Baldé CP, Kuehr R, Bel G. 2020. The Global E-waste Monitor 2020
[Internet]. 120 p. Available from: http://ewastemonitor.info/

7. De S. SOURCES AND VOLUME OF E-WASTE OF KOLKATA.

8. Perkins DN, Brune Drisse MN, Nxele T, Sly PD. 2014. E-waste: A global
hazard. Vol. 80, Annals of Global Health. Elsevier USA. p. 286-95.

9. OIT. The global impact of e-waste: Addressing the challenge. International
Labour Office. 2012. 71 p.

10. Khalid F, Hashmi Mz, Jamil N, Qadir A, Ali MI. Microbial and enzymatic
degradation of PCBs from e-waste-contaminated sites: a review. Vol. 28,
Environmental Science and Pollution Research. Springer Science and Business
Media Deutschland GmbH; 2021. p. 10474-87.

11. Burgess A. Advancing E - waste Recycling in Albania. 2013;

12. Miner KJ, Rampedi IT, Ifegbesan AP, Machete F. 2020.Survey on
household awareness and willingness to participate in e-waste management in
jos, plateau state, Nigeria. Sustain.;12(3).

13. Arain AL, Pummill R, Becker S, Green M, llardi M, Dam E Van, et al.
Analysis of e-waste recycling behavior based on survey at a Midwestern US
University. Waste Manag [Internet]. 2020;105:119-27. Awvailable from:
https://doi.org/10.1016/j.wasman.2020.02.002

14. Chatterjee S. Sustainable Electronic Waste Management and Recycling
Process. Am J Environ Eng. 2012;2(1):23-33.

15.Li J, Tian B, Liu T, Liu H, Wen X, Honda S. 2006. Status quo of e-waste
management in mainland China. J Mater Cycles Waste Manag.;8(1):13-20.

16. Streicher-Porte M, Widmer R, Jain A, Bader HP, Scheidegger R, Kytzia S.
Key drivers of the e-waste recycling system: Assessing and modelling e-waste
processing in the informal sector in Delhi. Environ Impact Assess Rev.
2005;25(5 SPEC. 1SS.):472-91.

17. Gupta S, Modi G, Saini R. 2014.A review on various electronic waste
recycling techniques and hazards due to its improper handling. Int Ref J Eng Sci
ISSN.;3(5):2319-183.

18. Umair S, Anderberg S, Potting J. 2016.Informal electronic waste recycling
in Pakistan. Vol. 42, Journal of Solid Waste Technology and Management. 222—
235 p.

19. Fraige FY, Al-khatib LA, Alnawafleh HM, Dweirj MK, Langston PA.
Waste electric and electronic equipment in Jordan: willingness and generation
rates. J Environ Plan Manag. 2012;55(2):161-75.

20. Shah A. 2014. An Assessment of Public Awareness Regarding E- Waste
Hazards and Management Strategies An Assessment of Public Awareness
Regarding E-Waste. Indep Study Proj Collect.;

21. Kwatra S, Pandey S, Sharma S. 2014.Understanding public knowledge and
awareness on e-waste in an urban setting in India: A case study for Delhi.
Manag Environ Qual An Int J. Sep 2;25(6):752—65.

22. Asendiente-Bajao N, Pepino M, Celeste N, Sarucam J, C. Brigoli H,
Pontillas PC. Electronic Waste Awareness and Management in the Municipality
of Tuburan, Cebu, Philippines. Trop Technol J. 2015;19(1):1-5.

483 www.LFGS.LY Email: Research@LFGS.LY




Issue 4, January 2023 Journal of Libya for

ISSN 2789 - 4843 Geographical Studies
22023 yulo / &")" adal Ad| przed) Sla y lld e Al

23. Azodo AP, Ogban PU, Okpor J. 2017.Knowledge and Awareness
Implication on E-Waste Management among Nigerian Collegiate. J Appl Sci
Environ Manag.;21(6):1035.

24. Borthakur A, Govind M. 2018. Public understandings of E-waste and its
disposal in urban India: From a review towards a conceptual framework. J Clean
Prod.;172:1053-66.

25. Shevchenko T, Laitala K, Danko Y. 2019. Understanding consumer e-waste
recycling behavior: Introducing a new economic incentive to increase the
collection rates. Sustain. May 1;11(9).

26. Arya S, Gupta A, Bhardwaj A. 2020.Behaviour of Individuals towards E-
Waste Management in India. J Optim Ind Eng.;0(2):239-48.

27. Delcea C, Craciun L, loanas C, Ferruzzi G, Cotfas LA. 2020.Determinants
of individuals’ e-waste recycling decision: A case study from Romania.
Sustain.;12(7).

28. Shihab AS, Ismail HH, Shihab MS. 2020.Estimation and Analysis of
Electronic Waste Generation in Mosul City / Irag. 29(08):7103-9.

29. Sarathchandra KSH, Hettiarachchib HAH. 2020.Factors Affecting for E-
Waste Recycling in Sri Lanka.;10(1):101-7.

30. Made |, Widyarsana W, Supramono DS, Tambunan SA, Mulyadi AA.
Identication of electronic waste (e-waste) generation from the household and
non-household sectors in Indonesia and its sustainable management system.
Available from: https://doi.org/10.21203/rs.3.rs-391423/v1

31. Singhal D, Lyngdoh T, Prabhakaran P. 2021.Knowledge, Attitude and
Practice Study of Health Risks Among E-waste Recyclers in Delhi. J Heal
Pollut.;11(29).

32.Islam MT, Dias P, Huda N. Young consumers’ e-waste awareness,
consumption, disposal, and recycling behavior: A case study of university
students in Sydney, Australia. J Clean Prod [Internet]. 2021;282:124490.
Available from: https://doi.org/10.1016/j.jclepro.2020.124490

33. Sivathanu B. User’s Perspective: Knowledge and Attitude towards E-Waste.
Int J Appl Environ Sci [Internet]. 2016;11(2):413-23. Available from:
http://www.ripublication.com

34. Subhaprada CS, P. K. Study on awareness of e-waste management among
medical students. Int J Community Med Public Heal. 2017;4(2):506.

www.LFGS.LY Email: Research@LFGS.LY 484




