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Abstract 

E-waste or waste electrical and electronic equipment (WEEE) is used 
to describe old, end-of-life or discarded electrical or electronic 
appliances.  E-waste is one of the rapidly growing problems of the 
world.  E-waste comprises of a multitude of components, some 
containing toxic substances that can have an adverse impact on human 
health and the environment if not handled properly. In Nigeria, E-
waste management assumes greater significance not only due to the 
generation of its own e-waste but also because of the dumping of e-
waste from developed countries.  This is coupled with Nigeria’s lack of 
appropriate infrastructure and procedures for its disposal and 
recycling. This paper highlights the hazards of e-wastes, the need for 
its appropriate management and options that can be implemented. 

 
 

The management of the waste of electrical and electronic equipment (WEEE) 
is a global environmental problem that has created significant environmental damage in 
some parts of the world.  Given the high value of the recoverable control in WEEE and 
the high volume of used equipment that are being discarded, the recycling and recovery 
of materials from WEEE has become a business opportunity of increasing significance.  
The WEEE are frequently moved from the developed countries to the developing 
countries for processing.  In the case of countries such as China, India and Nigeria, 
there is ample evidence that WEEE has been imported into these countries and 
processed in an unregulated manner for recycling and recovery purposes (Babajide, 
2009) 
 
 The high turnover in the production of information and communication 
technology equipment that has contributed immensely to rapid socio-economic 
development (e-commerce, e-governance, etc) has caused rapid computer, mobile 
phone product obsolescence which in turn has generated rapid and uncontrollable high 
volume of e-waste driving a global e-waste trade between development in all regions 
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and countries. This provides national and regional governance challenges in e-waste 
management in all regions and countries (Osibanjo, 2009). 
 
 In recent years, information technology and electronic industry is regarded  as 
the world’s largest and fastest growing manufacturing industry.  As a result remarkable 
electronic growth combined with the phenomenon of rapid product obsolescence, 
discarded electronic equipment or e-waste is now recognized as the growing waste 
steam.  Given the high toxicity of the component materials in waste Electrical 
Electronic Equipment (WEEE) especially when burned or recycled in an uncontrolled 
manner, the Basel convention has therefore identified WEEE as a hazardous substance 
and has developed a framework for control on trans-boundary movements of such 
waste.  Nigeria has ratified the Basel convention and has in accordance, put in place 
several machineries to control the handling and disposal of WEEE which is also 
referred to as e-waste.   
 
Classification of Waste Electrical Electronic Equipment (WEEE) 

Categories of electrical and electronic equipment set out in annex 1A to 
directive 2002/96/EC (WEEE) and designed for use with a voltage rating not exceeding 
1000volts for alternating current and 1500volts for currents are: 
1. Large household appliances 
2. Small household appliances 
3. IT and telecommunications equipment 
4. Consumer equipment 
5. Lighting equipment 
6. Electrical and Electronic tools (with the exception of large scale stationary 

industrial tools 
7. Toys, leisure and sports equipment 
8. Medical devices (with the exception of all implanted and infected products) 
9. Monitoring and control instruments 
10. Automatic dispensers. 
 
List of products which fall under the categories above are given below. 
1. Large household appliances include the following: Large cooling appliances, 

refrigerators, freezers, washing machines, Clothes dryers, Dish washing 
machines, electric hot plates, microwaves, Electric heating appliances and air 
conditioners. 

2. Small household appliances include the following: Vacuum cleaners, carpet 
sweepers, Iron, Toasters, Fryers, Grinders, clipper, Clocks, watches 

3. IT and telecommunications equipment include the following 
 Centralized data processing, Mainframes, Minicomputers, Printer units, 

personal computers, (CPU, mouse, screen and keyboard included), Laptop 
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computer, notebook computer, Copying equipment, Electrical and Electronic 
typewriters, pocket and desk calculator, Telephones. 

4. Consumer equipment include the following: Radio sets, Television sets, Video 
cameras, Video recorders, Hi-fi recorders, Audio amplifiers, Musical 
instruments 

5. Lighting equipment include the following: 
 Luminaries for fluorescent lamps with the exception of luminaries in 
Households, Straight fluorescent lamps, Compact fluorescent lamps, High 
intensity discharge lamps, including pressure sodium lamps and metal lamps, 
Low pressure sodium lamps. 

6. Electrical and Electronic tools include the following: 
 Drills, Saws, Sewing machines, equipment for turning, milling, 
sanding, grinding, sawing, cutting, shearing, drilling, making holes, punching, 
folding, bending or similar processing of wood, metal and other materials, tools 
for riveting, nailing or screwing or removing rivets, nails, screws or similar 
uses. 

7. Toys, leisure and sports equipment include the following: 
 Electrical trains or car racing sets, Hand-held video game consoles, 
Video games, Computer for biking, diving, running, rowing, etc.  Sport 
equipment with electric or electronic components, Coin slot machines. 

8. Medical devices (with the exception of all implanted and infected products) 
Radiotherapy equipment,  Cardiology, Dialysis, Pulmonary ventilators, Nuclear 
medicine, Laboratory equipment for in-vitro diagnosis, analysers, Freezers, 
Fertilization tests. 

9. Monitoring and control instruments include the following: 
Smoke detector, heating regulators, thermostats, measuring, weighing or 
adjusting appliances for household or as laboratory equipment. 

10. Automatic dispensers: Automatic dispensers for hot drinks, Automatic 
dispensers for hot or cold bottled or cans, Automatic dispensers for solid 
products, Automatic dispensers for money. 

 
What is E-waste? 
Definitions 
 E-waste refers to discarded electrical and electronic equipment (EEE). The 
major discrepancies in the definitions of e-waste are related to (i) what it means for 
equipment to be “discarded”, and (ii) What equipment the definition refers to.  
Although most definitions describe what it means for equipment to be discarded, they 
only give general or indicative descriptions of what equipment the definition refers to, 
in part because the descriptions are expected to change over time.  Some definitions of 
e-waste are as follows: 
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1. E-waste is a popular, informal name for electronic products nearing the end of 
their ‘useful life’.  Computers, televisions, VCRs, stereos, copiers and fax 
machines are common electronic products.  There is no clear definition for e-
waste, for instance whether or not items like microwave ovens and other 
similar ‘appliances’ should be grouped into the category has not been 
established” (California Integrated Waste Management Board 2005).  
“Electronic waste or e-waste is any broken or unwanted electrical or electronic 
appliance…  E-waste includes computers, entertainment electronics, mobile 
phones and other items that have been discarded by their original users.  While 
there is no generally accepted definition of e-waste, in most cases e-waste 
consists of expensive and more or less durable products  used for data 
processing, telecommunications or entertainments in private households and 
businesses. (Wikipedia 2006). 

2. E-waste encompasses a broad and growing range of electronic devices ranging 
from large household appliances such as refrigerators, air conditioners, hand-
held cellular phones, personal stereos, and consumer electronics to computers” 
(Puckett, J, Byster, L, Westervet, S, Gutierrez, R, Davis, S, Hussain, A & 
Dutta, M,2002).        

3. Electronic equipment that is no longer useful as originally indented, but can be 
reused or recycled into a new product”  (County of San Bernardino 2004). 

4. E-waste is electronic waste.  It includes a broad and growing range of 
electronic devices from large household appliances such as refrigerators, air 
conditioners, hand-held cellular phones, personal stereos, consumer electronics 
and computers. E-waste is hazardous, and it is generated rapidly due to the 
extreme rate of obsolescence.  E-waste contains over 1,000 different 
substances, many of which are toxic, and create serious pollution upon 
disposal.  These toxic substances include lead, cadmium mercury, plastics, etc. 
(Gaulon, B, Rozema, L & Klomp, K 2005) . 

5. The European Union’s two related directives- Restriction of the Use of Certain 
Hazardous substances in electrical and electronic equipment (RoHS) and Waste  
Electrical and Electronic Equipment (WEEE)- define EEE as “equipment 
which is dependent on electric currents or electromagnetic fields in order to 
work properly and equipment for the generation, transfer and measurement of 
such currents and fields… and designed for use with a voltage rating not 
exceeding 1,000 Volts for alternating current and 1,500 Volts for direct 
current” (European Union 2003a).  Currently, most e-waste in developed 
countries meets with one of the following fates (Puckett et al 2002): 

a. Put into storage and awaiting disposal 
b. Sent to landfill or incinerated 
c. Re-used, either second-hand or refurbished 
d. Recycled at recycling facilities in the country of consumption 
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e. Recycled in prisons 
f. Exported to developing countries. 

 
Volume of E-Waste in Nigeria 
 In recent years information technology and electronic industry is regarded as 
the world’s largest and fastest growing industry.  As a result of this remarkable growth, 
combined with the phenomenon of rapid product obsolescence, discarded electronic 
equipment or e-waste is now recognized as fastest growing waste stream.  Currently, 
Nigeria is the recipient of growing amounts of used electronic and electrical equipment 
(UEEE) imported by container ship.  Recent survey shows that 500 electronic 
appliances come into the port of Lagos from North America (BAN, 2005) 
 
 The punch newspaper of Monday, February 23rd, 2009 by Adebolu Arowolo 
captioned “The e-waste dump site in our backyard. 
The following were highlighted in the publication, 

i. About  400,000 secondary computers arrive at the Lagos port monthly 
ii. 75% of the imported computers are obsolete and unserviceable 
iii. From Alaba international market, computer village Ikeja, etc jobless people 

make money from repairing and reselling some of the computers. 
iv. 1:4 computers imported is reusable and million tons of obsolete computers are 

disposed annually. 
v. Discarded items awaiting to be incinerated abound along the streets and release 

dangerous chemicals to the environments. 
 
Sources of E-waste in Nigeria 
 Some sources of e-waste in Nigeria (Osibanjo, 2009) include: 

1. Internal local generation from consumption of new EEE 
2. Importation of second hand EEE 
3. Donation as charity to educational institutions, organizations etc from 

Overseas. Donor sources of e-waste imported into Nigeria include: European 
Union 45%, United States 45%, the remaining 10% from other locations such 
as Japan, Finland, China, Korea, Singapore etc (BAN 2005) 

 
E-Waste Importation Statistics in Nigeria 
E-waste importation statistics are stated below (Osibanjo 2009) 

1. 800 monitors and CPU /Container 
2. 5 million units/year (12kgeach) 
3. 60,000 metric tons/year 
4. 25%-75% (15,000-45,000 tons) unusable scrap imported with 20,000 tons of 

lead/year 
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Toxic Substances in E-Waste 
 In the US, “the Department of Toxic Substances Control has determined that 
most electronic devices are toxic” (Earth tones 2006).  This conclusion is based on just  
few of the 1000 different substances in e-waste, such as lead; tin; copper, antimony; 
cadmium: mercury, hexavalent chromium/chromium VI, plastics including PVC, 
brominates, chlorinated and phosphorous based flame retardants, brominated organic 
compounds, phthalate esters and esters of  long chain organic acids, 
polybrominateddiphenyl ethers (PBDEs), polychlorinated biphenyls (PCBs), barium, 
beryllium, toners, phosphorus, arsenic and additives all of which can be poisonous to 
people and wildlife (Puckett et al. 2002, Meinhardt, 2001, Earth Tones 2006, World-
watch Institute 2005, Brigden, K, Labunska, I, Santillo,  D & Allsop, M 2OO5, 
Victoria, 2005). There exists the potential to release these toxic substances to the 
industrial and natural environment at all stages of e-waste processing (Brigden et al, 
2005). With the exception of some plastics, the recycling rate for almost all of these 
substances is nil (Environment Australia 2005, pp. 8-9). About 70% of every metal in 
US landfills comes from e-waste (Earth Tones 2006, Silicon Valley Toxics Coalition 
cited in Schmidt 2002). Currently, one of the most threatening substances is lead, of 
which only 5% is recycled in Australia (Environment Australia 2005). Specific 
examples include:…….glass cathode ray tubes…..contain an average of 4 pounds of 
lead, multiply that by the 315m computers expected to become obsolete in the United 
States by 2004, and there is 1.2billion pounds of lead to worry about. The colour 
monitors of most computers contains a CRT that fails Federal toxicity criteria for lead 
and is classified as hazardous waste by the US Environmental Protection Agency” 
(Schmidt 2002).    
 
Effects of Toxic Substances on Human Health 
However, to reduce material costs, computer manufacturers are now relying more 
heavily on plastics, which carry their own set of toxicity and recyclability issues. As of 
2000, computers contain about 90% fewer precious metals than they did in 1996 
(Biddle, 2000). Brigden et al 2005 and Environment Victoria 2005 discuss the 
physiological and health impact of these toxic substances at sufficient concentrations 
on human and animals. In particular, they highlight 

1. Disruption to endocrine systems including the estrogens, androgen, thyroid 
hormone, retinoid and corticosteroid systems, inhibition of human androgen, 
hormone reception and ability to mimic natural oestrogen hormones, leading to 
all altered sexual development in some organisms. 

2. Damage to both male and female reproductive systems, including interfering 
with development of the testis, reduction in semen production and quality, 
abnormal morphology of sperm, low egg hatch ability, and reduced fertility 
rates. 
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3. DNA damage in lymphocytes, foetal and developmental toxicity, growth 
retardation, abnormal brain development, which can result in intellectual 
impairment, and possible long-term impact on memory, learning and behavior. 

4. Damage to the central nervous system (CNS) and blood system, including CNS 
depression and neurotoxicity, immune system suppression, including inhibition 
of a key blood cell enzyme. 

5. Damage to the brain, including swelling of the liver, liver necrosis, kidney 
including renal toxicity, thyroid, pancreas, lymph nodes, spleen and bone 
including bone toxicity. 

6. Hypertension (High blood pressure), cardiovascular and heart disease, 
respiratory tract irritation, including irritation of the nose, mouth and eyes. 

7. Vomiting, headaches, dizziness and nausea. 
8. Contact dermatitis, skin lesions, carcinogenic, including tumour promotion and 

lung cancer, anemia, CBD (A currently incurable debilitating disease that can 
sometimes be fatal); and mortality. 

 
EEE also introduces pollution indirectly, particularly as green-house gas 

emissions. Department of Environment and Heritage (2005) estimate that over 
42million tons of green-house gases result each year from the manufacture, use and 
disposal of electrical and electronic equipment. 
 
Basel Convention 

The Basel convention is a global environmental treaty with 169 (by 22nd May, 
2006) States, parties and European Union. It was adopted on 22nd March, 1989 by the 
116 States in Basel, Switzerland and came into force by 5th May, 1992. The 
fundamental aims of the Basel convention are the control and reduction of trans-
boundary movements of Hazardous and other waste including the prevention and 
minimization of their generation, the environmentally sound management of such 
wastes and the active promotion of the transfer and use of technologies. Nigeria is one 
of the parties to the treaty.(Osibanjo,2009) 
 
Recommendations on How to Achieve an Environmentally Sound Management of 
E-Waste in Nigeria 

1. Industries should pursue green design from the point of generation through 
material control, waste minimization techniques, and sustainable design should 
be accorded high priority.                                                                                 

2. Government should encourage the adoption of appropriate of the 4R concept 
(Reduce, Reuse, Recycle and Recover) in the area of e-waste control. 

3. The relevant national regulatory authorities/agencies should come up with 
appropriate regulations and modalities to monitor the importation of used 
electrical/electronic equipment at the point of entry. 
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4. Government should encourage the establishment of recycling plants with full 
participation of the private sector through public- private partnership (PPP). 

5. There is the need for all Countries to adopt and implement the extended 
producer’s responsibility program to control e-waste at Country level. 

6. There is the need for government to reduce tariffs on importation of new 
electrical/electronic equipment to encourage the use of new product with 
emphasis on standards for quality product. 

7. There is need to mount a robust public awareness and education campaigns 
including the development and integration of curriculum on e-waste, involving 
government at all levels, private sector, NGOs, civil society, women, children 
and vulnerable groups, and local communities. 

8. Enforcement of regulation on open burning should be implemented with stiff 
penalties for offenders. 

9. Toxic waste dump watch program should be established/reactivated at the 
region/sub-regional levels, to monitor importation and dumping of near end of 
life and electrical/electronic equipment. 

10. The government should evolve registration and permitting systems to regulate 
EEE imports. 

11. There is need for domestication of the Basel convention by those Countries 
who have not done so, for effective implementation at National, Sub-regional 
and Regional levels. 

12. Government should provide adequate and workable system of laws, guidelines, 
standards, controls and administrative processes that will empower the 
regulatory agencies to effectively monitor and regulate e-waste control 
activities. 

13. Government should encourage research to facilitate development of 
pilot/demonstration projects, standards, environmental monitoring and 
regulations on e-waste control. 

14. There is need for Countries to pass legislation that will required manufacturers 
to take back or buy back their electronic products when customers discard 
them. The legislation should also mandate a time out for phasing out most toxic 
substances in electronic product. 

15. Government should explore opportunities to partner with manufactures and 
retailers to provide best available technologies for effective disposal and 
recycling of e-waste, towards the phasing out of open pit and uncontrolled 
dumping as a method of disposal of e-waste. 
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