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Abstract—The rate of penetration and the volume of 

electronic waste (e-waste) generated from mobile phones is 

becoming a significant challenge, mainly African nations.  

Mobile phones waste is terrible because it contains harmful 

heavy metals to the environment and human well-being. This 

paper reviews the management of waste generated from mobile 

phones in African countries. The study findings show that most 

African countries manage e-waste using unsafe and harmful 

methods. Activities that include open burning, landfilling and 

informal recycling. The use of hazardous e-waste management 

methods is mainly caused by, lack of e-waste regulations and 

enforcement, red tape was also identified as a barrier to 

acquire formal recycling business, lack of awareness about the 

harmful impact of e-waste on the ecology and political 

unwillingness to engage in safe e-waste management activities. 

The study recommends that governments of African nations 

should put in place e-waste regulations and enforcement 

policies. It would also be beneficial if e-waste education could 

become part of the curriculum in schools.  

Index Terms— African countries, electronic waste, heavy 

metals, health and environment 

I. INTRODUCTION 

he fast growth in e-waste and fast product outdated 

nature has realized the significant issues of e-waste on 

human wellbeing, animals, and ecology [1]. The measure of 

cadmium in one cell phone can taint up to 600 cubic meters 

of water placing human health and livestock at risk [2]. 

According to Perkins, et al. [3], the problem of concern is 

the rate at which e-waste develops. Schwarzer, et al. [4] 

assert that e-waste grows at a rate of 3% to 5% annually, 

and development rate of e-waste is around three times more 

than any own waste in the solid waste segment. In the 

United States over 300,000 mobile phones are improperly 

disposed of every day [5]. Literature also suggests that the 

accumulating e-waste is due to the absence of knowledge 

about its harmful effects on humans and ecology [6].  

 

Market demand of information and communication 

technology products has lured in new market players like 

China who manufacture and produce imitation products that 

eventually has the short lifespan and low quality [7].  The 

reduced lifespan and quality of these electronic products 

have placed much burden on e-waste management and 

 
 

disposal. E-waste problem knows no colour, boundary or 

gender and it is everywhere.  

In Africa, Uganda became the first country with many 

mobile phones exceeding the number of fixed-line 

customers in 1999. Ten years later 30 other nations in 

Africa followed this trend [8]. In Kenya, mobile phones 

subscriptions increased from a mere 330 000 to 38 million 

in 2016 in a country with a population estimated at 45 

million [9].   

 

In 2012 the e-waste generated worldwide was 45.6 

million metric tons [10].  It is irrefutable that less developed 

nations have a generous offer of e-waste as well. China and 

the United States of America reported 6.3 million metric 

tons and 7.2 million metric tons of e-waste accumulated in 

the year 2016 respectively [11]. According to Rohman and 

Bohlin [12], mobile phones and computers are the fastest 

growing information and communication technology 

equipment around the world.  In 2004 over 3 million mobile 

phones became obsolete in Korea [13].  E-waste from 

mobile phones in India alone is relied upon to expand 18 

fold from 2007 aggregate by the year 2020 [14].  In 2013 

the world had about 6 billion mobile phones [15]. 

Babatunde, et al. [16] are of the opinion that the highest 

number of mobile phones subscribers resides in the 

developing nations.  

The developing countries have a high level of illiteracy 

that barred the proper management of e-waste [1].  The 

perceived limited knowledge about the harmful effects of e-

waste generated by mobile phones on human well-being and 

ecology motivates this study. Literature posits that people 

lack awareness about the impact of e-waste primarily in 

developing countries [1, 6, 17].  This paper explores the 

management of e-waste generated by mobile phones in 

African countries. 

This study is structured as follows: Section II and Section 

III define e-waste and discuss mobile phones in Africa 

respectively. Section IV provides problems with the mobile 

phones. Section V discusses mobile phones disposal and 

recycle in Africa. The study concludes in Section IV. 

II. ELECTRONIC WASTE  

Literature has identified more than one definitions of e-

waste. There is no inclusive definition of e-waste [18]. The 

e-waste definitions converge to include characteristics such 

as discarded or unwanted electronic products regardless of 

their working state, electronic devices that are close to 

ending life, old devices that contains toxic and valuable 

materials, device that is subject to electric current or 
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electromagnetic fields to work legitimately [1, 19-21]. In 

this study e-waste is defined as any unwanted or discarded 

electronic equipment by the owner regardless of working 

state or not, also contains both toxic and valuable materials.  

According to [22] E-waste can be separated into three 

classifications: family applications —washing machines, 

information technology and telecommunications—personal 

computers, laptops, and consumer equipment—television, 

mp3 players and mobile phones. A broader and 

encompassing e-waste category is shown in Table 1. This 

classification is according to the European Union directives 

on WEEE (Waste Electrical and Electronic Equipment) 

[23].  

 

Table 1 Ten electronic waste main categories 

Item 

No 

Category 

1 Big family unit devices 

2 Small family unit devices 

3 Information technology  and media 

communications hardware 

4 Consumer gear 

5 Illumination devices 

6 Electric and micro-electrical tools, but excluding 

substantial scale stationary mechanical 

instruments  

7 Play-items, relaxation and sporting devices 

8 Medicinal services gadgets 

9 Monitoring and control instruments 

10 Mechanical dispenses   

Source: Gaidajis, et al. [24] 

III. MOBILE PHONES AND AFRICA 

United Nations [25] grouped the African continent into 

five regions namely North Africa, West Africa, East Africa, 

Southern Africa, and Central or middle Africa. Challenges 

of these regions cover transportation, power and 

communication to mention the least. Poor infrastructure is 

the inhibitor of development and advancement in all African 

regions [26].  Aker and Mbiti [27] indicated that sub-

Saharan Africa has limited infrastructure development 

across all nations of the world. Mobile technology financial 

services have played a crucial role in promoting financial 

inclusion of sub-Sahara Africa. Ivory Coast, Zimbabwe, 

South Africa, Rwanda and Botswana are some of the 

continents’ countries with high mobile financial services 

after Kenya [28]. M-Pesa— a short message service based 

money transfer arrangement has revolutionized the way 

Kenyan's send and get money [29]. Registered M-Pesa users 

are also able to pay taxi fares or utility bills [9].  

The challenge of physical meeting of people because of 

poor roads is no longer a barrier due to mobile phones [30]. 

The public of Timbuktu in Mali—West African region 

country— can speak with relatives living in the capital city 

or other family members in France. Agriculturalists in 

Tamale, Ghana can learn prices of stock from capital city 

Accra that is over 400 kilometres away. In Niger, a call can 

save the US$40 travel to find about job opportunities 

available in Benin [27].  As mobile phones and data turn out 

to be more reasonable in pricing, more ease of access to cell 

mobiles—which have outpaced different types of 

communications framework on the continent—is changing 

the manner by which public administrations are conveyed, 

business and governmental issues are being led [9].  

Zambia, a nation landlocked in Southern Africa utilize 

mobile phones in the prevention and treatment plans of 

human immunodeficiency virus by sending update calls and 

SMS to the patients [31].  In central Africa region country, 

Rwanda mobile phones have helped expecting mothers. The 

health worker will record the data of the expecting mother 

using the mobile phone. If there are questions, 

complications in connection to the pregnancy, the health 

worker will send an SMS to the local clinic and receive 

response within a short space of time [32].  

IV. PROBLEMS WITH MOBILE PHONES 

Mobile phones rapid rise and their relatively short 

lifespan are posing disposal management challenges at the 

height when mobile phones are the fastest growing stream 

of e-waste [33]. According to Babatunde, et al. [16], most 

people consider this gadget obsolete in little over a year, 

even though they are still in right working conditions [34]. 

When mobile phones are considered e-waste by their 

owners, they threw them along with municipality solid 

waste from dustbins. According to Rowley [35] throwing 

away mobile phones with municipal rubbish should be 

avoided, this tendency could make e-waste lend into or onto 

landfill.  

Instead of throwing old gadget, these should be deposited 

in a take-back scheme for recycling or refurbishment. The 

findings of the study conducted in Nigeria revealed that 

most people change mobile phones at least twice in a year. 

They throw old batteries and unwanted mobile phones in 

rivers or streams, burn them in the open or keep them in 

their homes [16]. Geyer and Blass [36] indicated that one of 

the reasons for mobile owners to keep their mobile phones 

beyond their end of lifespan at their homes is lack of 

knowledge regarding proper e-waste disposal. 

Most mobile phones contain heavy metals which are of 

significant concern to the environment. The incorrect 

handling or disposing of these mobile gadgets as e-waste 

may lead to leak into soil and underground water when the 

battery casing corrodes [16]. It has been reported that one 

mobile phone battery is enough to contaminate 600,000 

litres of water [37]. Regarding material composition, mobile 

phones are similar to other electronic products. They do 

contain both valuable materials and toxic heavy metals [33]. 

A high-level exposure to lead coating of mobile phones can 

result in adverse health problem to humans. 

Another problem of mobile phone is carbon footprint 

[38]. According to Khan [39] each time we use our mobile 

phones, we add to the global carbon footprint. The amount 

of carbon dioxide emitted by using mobile phones can be 

assessed as equivalent to emissions of millions of metric 

tons of carbon dioxide annually. Not only by using mobile 

phones we contribute to the carbon footprint. E-waste 

generated when managed improperly—i.e., landfilling, 

informal recycling—add to the carbon footprint. Carbon 

footprint is terrible because it affects climate change which 
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in turn results in devastating effects such as drought [40]. 

Oxford Dictionary [41] define environment as 

"surroundings, especially as they affect people's lives, the 

natural world of the land, sea, and air." Therefore 

environmental dangers of e-waste can be classified under 

land dangers, air and water dangers [19]. As indicated by 

Deng [42] operations envolved in the recovery of valuable 

metals from e-waste can cause extreme pollution of highly 

toxic heavy metals in water, land, and atmosphere.  Soil 

contamination from aerial deposition or irrigation is likely 

to induce crops [43]. Findings of the study conducted in 

China revealed that soil contamination from aerial 

deposition is the source for toxic metals— such as cadmium 

lead and mercury— contamination in rice [44]. The polluted 

farm products with e-waste are probably to take-up and 

gather these toxic metals from e-waste and afterward apply 

potential wellbeing dangers to people and animals [19]. 

Air pollution: open burning for the recovery of copper 

from computers wires releases hydrocarbons in the air. Ha, 

et al. [45], demonstrated that labourers in the recuperation 

of resources from e-waste materials in Bangalore, India 

breathe clean stacked air containing cadmium, lead and 

other dangerous metals. Various e-waste contaminants are 

spread into the air by dust. The contaminants enter to 

individuals through ingestion, internal breath and skin 

retention [46]. Water pollution: toxic metals could leach 

through the soil into underground water streams of local 

communities. Luo, et al. [47] found the contaminated land 

farm with dioxins and dibenzofurans, and the farm was very 

close to the e-waste site. Gupta [8] found that dumping of 

acid “leftovers” or sludge into the rivers after informal 

treatment of e-waste, has led to water scarcity for 

households due to contamination.  He noted that water  had 

to be transported from afar towns to cater for Guiyu 

population in Hong Kong [8]. E-Waste sludges dropped into 

the rivers endanger not only people but also wildlife that 

relies on the water to sustain.  Gupta [48] in Table 2 

summarises some of the negative environmental impacts 

presented by electronic devices. Humans cannot live outside 

the environment. The environment supports any living being 

with life. It is therefore crucial for all of us to protect our 

planet. 

V. DISPOSING AND RECYCLING MOBILE PHONES IN AFRICA  

In most African countries, recycling and disposal are 

carried out on an informal basis often in unmonitored 

dumpsites and landfills [49]. The following factors in Table 

3 make unregulated recycling thrive:  

The informal sector mostly controls e-waste recycling in 

South Africa. Though unregulated recycling is useful in 

managing e-waste volume, it is the least preferred option 

due to harmful effects of e-waste components. In South 

Africa many efforts to regulate informal sector had been 

unsuccessful.  The inability to formalize e-waste recycling is 

mostly because of the refusal by e-waste recyclers to work 

formally. Red-tape also is a factor [54]. Formal recycling 

activities need a constant injection of e-waste to recycle. 

The process of registering an official recycling business to 

liaise with government departments for e-waste supply is 

daunting. You have to fill sixty pages application form, 

excluding a quite number of documents such as proof of 

residence. Given the fact that South Africa has about fifty 

governments departments, it takes an average of one month 

to prepare all the required documents needed for 

registration. Notwithstanding the printed material, a 

particular expense is necessary to process the application 

form. The whole procedure goes up to four months on 

average [54]. Formal recycling is beneficial not only 

because it reduces e-waste volume or less toxic relative to 

an unregulated sector and safe but also it can be used to 

capture e-waste statistics. South Africa have limited 

knowledge about e-waste [54]. 

In Section 4 of this study, landfill, open dumping, and 

casual recycling were singled out as the least options due to 

their harmful effects on human well-being and ecology. 

Landfill option danger is leaching— a biochemical process 

that takes place when rainwater filters through waste in a 

landfill [55]. Open dumping releases all harmful emissions 

into the air that eventually add to carbon footprint and 

contributes to human chronic diseases [40]. Literature added 

that developing countries, particularly African nations rely 

on unsafe and harmful activities to the recovery of valuable 

metals from e-waste components [18, 19]. Grant, et al. [19] 

indicated that absence of knowledge about the undesirable 

effects of e-waste is the source of the problem. Therefore 

people need to be educated about e-waste [6]. 

Many countries lack information and communication 

policy to establish e-waste recycling facilities [1]. Indeed, 

even a few nations that have the strategy on electronic and 

communication innovation appear not keen on building the 

framework essential for recycling; there is nonattendance of 

political will by African governments to take part in safe 

administration choices of e-waste[56, 57]. In East Africa, 

Kenya is the only country that has recycling site while in 

Southern Africa only South Africa has several recycling 

sites [49]. Literature suggests that lack of e-waste recycling 

facilities, lack of political will and safe disposal activities is 

one of the reasons that encourage improper disposal and 

recycling [1]. 

IV. CONCLUSION AND RECOMMENDATIONS 

This paper discussed about the management of e-waste 

generated by mobile phones in the African continent. The 

discussion also included the repercussions of neglecting the 

issue of e-waste management in African countries. The 

results of the study show that most African nations are still 

reliant on unsafe and dangerous recycling activities. These 

activities include open burning, landfilling and informal 

recycling.  

The challenge faced with African people to manage e-

waste suitably is of their own making.  They do not have 

regulations in place and lack regulation enforcement where 

the regulation exists, lack of political by governments to 

prioritize problem of e-waste, red tape to establish formal e-

waste business, limited awareness on e-waste hazards, 

funding incapacity to develop formal recycling operations 

seen in the developed countries, shortage of skilled 

recycling workers and illegal e-waste trading. 

Therefore for these findings, the author strongly suggests 

that   African  governments   should   establish   e-waste  
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Table 2 Environmental effects of electronic waste 

Root of  electronic waste Mechanisms employed Ecology implications 

Gadgets screens or monitors Manual taking away from the 

copper yoke and dumping 

Toxic metals in displays leak into sources of 

water underground and discharge phosphor  

microchips and other gold-plated 

substance 

Chemical stripping using highly 

concentrated acids nearby 

consumable water sources. 

Toxic fumes realized into water destroy fish 

and flora. 

Printed circuit boards Removing solder from chips Toxic fumes are released into the air 

Plastics from the computer and 

other external computer 

hardware such as printers 

Cutting into pieces and low-

temperature dissolving   

Emissions of brominated dioxins, heavy 

metals, and hydrocarbons in the air. 

Disassembled printed circuit 

sheets processing  

Open incineration of e-waste 

circuit sheets  

Tin and lead contamination of the immediate 

environment 

Cables Recover copper by burning in the 

open. 

Hydrocarbons and residues including PAHs 

discharged into air, water and soil. 

Source: Gupta [48] 

 

Table 3 List of factors that inhibit formal recycling activities in Africa 

List of things that hinder regulated recycling in African 

countries 

Paper title and Author(s) 

Lack of interest by some of the African countries to engage 

in same e-waste regulation, the cost associated with formal 

recycling activities, the absence of e-waste regulation in the 

continent, Lack of political will. 

Title: Electronic Waste Management in Zimbabwe: A 

Slow Onset Public Health Disaster. Author(s): Mutsau 

and Billiat [50] 

The absence of regulatory enforcement where it exists, 

financial capacity to build state of the art recycling 

facilities, limited skilled workers 

Thesis Title: Toxic Trade: E-Waste Disposal and 

Environmental Governance in West Africa. Author: 

Hector [51] 

Low charges to transport e-waste to the African continent, 

Exploitation of international regulations on e-waste 

loopholes, informal recycling is a lucrative business with 

low start-up cost and operational costs, administrative 

violations and irregularities by the sender of e-waste border 

authorities. 

Title: How e‐Waste Challenges Environmental 

Governance. Author: Bisschop [52] 

The insufficient legislation, poor mindfulness and hesitance 

concerning the business part to address e-waste issues. 

Title: Electronic Waste in Bangladesh: Evaluating the 

Situation, Legislation and Policy and way Forward with 

Strategies and Approach. Author: Alam and Bahauddin 

[53] 

 

 

regulations. Establishment of rules without enforcement 

serves no purpose. Programs on e-waste education should 

be encouraged. Promotions and advertisements activities 

need to be in place for a start-up. Over time, making e-waste 

awareness part of the curriculum would be much beneficial. 
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