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Glossary of terms:

e Bamako Convention
Convention on the Ban of the Import into Africa and the Control of the Transboundary Movement and
Management of Hazardous Wastes within Africa; adopted in 1991 and entered into force in 1998.

e Basel Convention
Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal;
adopted in 1989 and entered into force in 1992.

e Component
Element with electrical or electronic functionality connected together with other components, usually by
soldering to a printed wiring board, to create an electronic circuit with a particular function (for example, an
amplifier, radio receiver or oscillator).

e Competent authority
One governmental authority designated by a Party to be responsible, within such geographical areas as the
Party may think fit, for receiving the notification of a transboundary movement of hazardous wastes or other
wastes, and any information related to it, and for responding to such a notification, as provided in Article 6
(Article 2, paragraph 6 of the Convention).

e Computing Equipment

Computing equipment includes: personal computers (PCs) and associated displays, printers and peripherals,
personal desktop computers, including the central processing unit and all other parts contained in the
computer; personal notebooks and laptop computers, including the docking station, central processing unit
and all other parts contained in the computer; computer monitors, including the following types of computer
monitors: (a) cathode-ray tube, (b) liquid crystal display, (c) plasma, computer keyboard, mouse, and cables;
the following types of computer printers: (a) dot matrix, (b) ink jet, (c) laser, (d) thermal, and (e) including any
computer printers with scanning or facsimile capabilities, or both.

¢ Direct re-use
Continued use of electrical and electronic equipment and components by another person without the necessity
of repair, refurbishment, or (hardware) upgrading, provided that such continued use is for the original intended
purpose of the equipment and components.

e Disposal
Any operations specified in Annex IV of the Basel Convention (Article 2, paragraph 4 of the Convention).
e EEE

Electrical and electronic equipment. Equipment which is dependent on electric currents or electromagnetic
fields in order to work properly.

e End-of-life EEE
Individual equipment that is no longer suitable for use, and which is intended for dismantling and recovery of
spare parts or is destined for material recovery and recycling or final disposal. It also includes off-specification
or new equipment which has been sent for material recovery and recycling, or final disposal.

" This list has been composed for the purpose of this publication and should not be considered as being legally binding. Nor have these
terms been agreed internationally. The purpose of the glossary of terms is to assist readers to better understand certain terminology.
Where applicable, the terms in this glossary correspond with the glossary of the Mobile Phone Partnership Initiative (MPPI) and the
Partnership for Action on Computing Equipment (PACE). The PACE Guidance Document on the Environmentally Sound Management of
Used and End-of-Life Computing Equipment (including the glossary) in particular its sections 1, 2, 4, and 5 was adopted at COP 10 in
October 2011. Section 3 dealing with transboundary movements will be taken into account in the further development of the technical
guidelines on transboundary movement of e-waste.
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ESM
Environmentally sound management. Taking all practicable steps to ensure that used equipment and/or
e-wastes are managed in a manner which will protect human health and the environment.

Essential key function
The originally intended function(s) of a unit of equipment or component that will satisfactorily enable the
equipment or component to be re-used.

E-waste or WEEE
Electrical and electronic equipment that is no longer suitable for use or that the last owner has discarded.

Final disposal
Relevant operations specified in Annex IV A of the Basel Convention.

Focal Point
The entity of a Party, referred to in Article 5 of the Basel Convention, which is responsible for receiving and
submitting information as provided for in Articles 13 and 16 of the Convention.

Fully functional
Equipment is fully functional when it has been tested and demonstrated to be capable of performing the
essential key functions it was designed to perform.

lllegal traffic
Any transboundary movement of hazardous wastes or other wastes as specified in Article 9 of the Basel
Convention.

Inspection
A process of careful examination. In most cases it is carried out physically. The purpose is to gather proof and
evidence of non-compliance in order to impose a fine or to file a court case.

Material Recovery
Relevant operations specified in Annex IV B of the Basel Convention.

MEA
Multilateral Environmental Agreement, for example, Rotterdam Convention, Basel Convention, Bamako
Convention.

Mobile phone

(sometimes called a cellular phone or cell phone): portable terminal equipment used for communication and
connectingto afixed telecommunications network viaaradio interface (taken from International Telecommunication
Union K.49 (00), 3.1). Modern mobile phones can receive, transmit and store: voice, data, and video.

Notification procedure

Procedure of prior informed consent requiring the notifier to obtain consent from the relevant competent
authorities prior to export by completing notification and movement documents as outlined in Basel Convention
and European Waste Shipments Regulation.

Penetration rate
Installed units of EEE per capita

PIC procedure
Procedure based on prior informed consent, also known as the notification procedure (see above).

Recycling
Relevant operations specified in Annex IV B of the Basel Convention.

Recovery
Relevant operations specified in Annex IV B of the Basel Convention.

Where are WEcc in Africa?



Refurbishment
Process for creating refurbished or reconditioned equipment including such activities as cleaning, data
sanitization, and (software) upgrading.

Repair
Process of fixing specified faults in equipment to enable the equipment to be used for its original intended purpose.

Re-use
Process of using again used equipment or a functional component from used equipment in the same or a
similar function, possibly after refurbishment, repair or upgrading.

Risk Profiling
Using various methods (such as the use of intelligence and analysis of statistical data) to identify the likelihood
of a container containing waste and/or a company illegally exporting waste.

Rotterdam Convention
Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in
International Trade; adopted in 1998 and entered into force in 2004.

State of export
A Party to the Basel Convention from which a transboundary movement of hazardous wastes or other wastes
is planned to be initiated or is initiated.

State of import

A Party to the Basel Convention to which a transboundary movement of hazardous wastes or other wastes is
planned or takes place for the purpose of disposal therein or for the purpose of loading prior to disposal in an
area not under the national jurisdiction of any State.

Stockholm Convention
Stockholm Convention on Persistent Organic Pollutants; adopted in 2001 and entered into force in 2004.

Transboundary movement

Any movement of hazardous wastes or other wastes from an area under the national jurisdiction of one State
to or through an area under the national jurisdiction of another State or to or through an area not under the
national jurisdiction of any State, provided at least two States are involved in the movement.

Treatment
Any physical, chemical or mechanical activity in a facility that processes computing equipment including
dismantling, removal of hazardous components, material recovery, recycling or preparation for disposal.

Used EEE
Used electrical and electronic equipment. Equipment which its owner does not intend to use any longer, which
is fully functional and which is not classified as e-waste.

Waste(s)
Substances or objects which are disposed of or are intended to be disposed of or are required to be disposed
of by the provisions of national law (Article 2, paragraph 1 of the Basel Convention).

Waste generator
Anyone whose activities produce waste.

WEEE-Directive (2002)
Directive (EC) 2002/96 of the European Parliament and the Council on Waste Electrical and Electronic Equipment.

Waste Shipments Regulation
Regulation (EC) 1013/2006 of the European Parliament and the Council on Shipments of Waste.
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Executive summary

Growing role of ICT in Africa

Information Communication Technology (ICT) has revolutionized modern living, international business, global
governance, communication, entertainment, transport, education, and health care. This has been driven by
unprecedented high volumes of production and usage of consumer electronic products, in particular, personal
computers, mobile phones, and television sets. Access to ICT has been identified as an indicator of a country’s
economic and social development. The difference in access to ICT between developed and developing countries
is commonly referred to as the “digital divide”. Africa has been undergoing rapid ICT transformation in recent
years, attempting to bridge this divide by importing second-hand or used computers, mobile phones, and TV
sets from developed countries. The countries of the region, however, lack the infrastructure and resources for the
environmentally sound management (ESM) of electrical and electronic waste (e-waste) arising when such imports
reach their end-of-life.

What is in e-waste?

The uncontrolled large quantities of e-waste generated by this electrical and electronic equipment (EEE) are of
particular concern as EEE contains hazardous substances (e.g. heavy metals such as mercury and lead, and
endocrine disrupting substances such as brominated flame retardants). On the other hand, EEE also contains
materials of strategic value such as indium and palladium; and precious metals such as gold, copper and
silver: these can be recovered and recycled, thereby serving as a valuable source of secondary raw materials,
reducing pressure on scarce natural resources, as well as minimizing the overall environmental footprint.

Trends of EEE imports, use, and e-waste generation in West Africa

National e-waste assessments prepared in Benin, Céte d’lvoire, Ghana, Liberia, and Nigeria investigated the situation
with regard to e-waste looking into, inter alia, trends of EEE imports, use and e-waste generation. These trends are
analyzed in the scope of more general economic and societal indicators, taking into account factors such as the Human
Development Index, electrification rate, GDP per capita and the number of mobile phone subscribers and internet users.

The use of EEE is still low in Africa compared to other countries in the world, but it is growing at a staggering pace. In the
last decade for instance, the penetration rate of personal computers has increased by a factor of 10, while the number of
mobile phone subscribers has increased by a factor of 100. The penetration rate? signifies that due to the intense trade
of used EEE, people have better access to lower priced EEE. From this perspective, the import and trade of used EEE
is in support of the UN Millennium Development Goals as a means to foster the use of ICT for sustainable development.

Aside from domestic consumption, the e-waste problem in West Africa is exacerbated by an ongoing stream of used
EEE from industrialized countries. Although the majority of this imported equipment is destined for re-use after

2 For countries in which national e-waste assessment were undertaken, the use of EEE varies between 4.6 kg (Liberia), 4.8 kg (Cote d’lvoire),
6.3 kg (Benin), 41 kg (Ghana), and 44 kg (Nigeria) per inhabitant.
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testing and repair, there are significant volumes that prove unsuitable for re-use and further add to local e-waste
generation. Statistical data and field research suggest that West Africa serves as the major trading route of used
EEE into the African continent, with Ghana and Nigeria as the main import hubs.

Despite difficulties in obtaining data on new and used EEE as statistical data does not distinguish between these
two categories of products, the studies in Ghana, for example, revealed that in 2009 around 70% of all imports
were used EEE. 30% of the used EEE imported was determined to be non-functioning (hence should have been
defined as e-waste): half of this amount was repaired locally and sold to consumers and the other half was un-
repairable.

It is unclear how much of the remaining imported used EEE functioned for a reasonable time after it was sold.
This so called “near-end-of-life” equipment can be another major source of e-waste which was imported into
West African countries as equipment but turned into waste in a relatively short time. However, it is assumed that
in 2010 between 50 - 85% of e-waste was domestically generated out of the consumption of new or used EEE
of good quality with a reasonable life-span. For the five selected West African countries, this is between 650,000
and 1,000,000 tonnes of domestic e-waste generated per annum, which at a certain point needs to be managed.

Countries with high imports of used EEE, like Ghana and Nigeria, generate the highest volumes of e-waste.
This is due to the direct import of non-functioning and non-repairable used EEE or e-waste and the lower
life-span of (functioning) used EEE compared to new EEE. It should be mentioned that in absolute numbers,
Nigeria dominates the region in the total amount of used and new EEE imports, total number of EEE in use
and the subsequent total amount of e-waste generated. Collection rates vary among the countries and reach
up to 95% in the case of Ghana. Almost all of the collected material reaches the informal recycling sector.

Impacts of recycling practices on human health, the environment and climate
change

Informal activities in the e-waste recycling chain are present in all of the countries studied and include collection,
manual dismantling, open burning to recover metals and open dumping of residual fractions. While in some countries
these activities are performed by individuals with a low material throughput (Benin and Liberia), Cote d’lvoire,
Ghana and Nigeria reveal an organized informal sector with medium to high volumes of processed materials (e.g.
steel, aluminum and copper).

Emissions from informal recycling activities are problematic in these countries and their impacts on human health
and the environment are evident. The major environmental and human health impacts from recycling practices in
West Africa result mainly from the processes of dismantling, material recovery and final disposal. During collection,
refurbishment and repair of EEE, negative impacts are present, but are generally at a significantly lower level. The
burning of cables is seen as one practice with the most direct severe impact on human health and the environment.
Bearing in mind that cable burning from EEE disassembly most probably occurs in all West African countries, this
is a major source of dioxin emissions.

A whole range of valuable metals like palladium, gold, silver, indium and germanium that are contained in EEE are
lost if not recovered at an early stage of waste treatment. Current recycling practices mainly focus on the recovery
of steel, aluminum and copper and are quite inefficient for other metals.

Primary production, i.e. mining, concentrating, smelting and refining, especially of precious and rare metals, is
energy intensive and has a significant impact on climate change as a result of high carbon dioxide (CO,) emissions.
“Mining” our old computers to recover the metals contained therein — if performed in an environmentally sound
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manner — requires only a fraction of this energy input. Furthermore, the environmentally sound management of end-
of-life refrigerators, air conditioners and similar equipment is significant in mitigating the climate change impacts
as the ozone depleting substances in these devices, such as chlorofluorocarbons and hydrochloroflyorocarbons,
have a high global warming potential.

Socio-economic aspects of the e-waste sector in Ghana and Nigeria

Another important aspect of e-waste is found in its socio-economic dimension. In-depth socio-economic studies
were carried out in Nigeria and Ghana to investigate the operations and sustainability impacts of the refurbishing
and e-waste recycling sectors. In addition, currently practiced recycling technologies were compared with best
available technologies and analyzed on the basis of their applicability in the West African context. As a result, “best
applicable technologies” were proposed for implementation in Nigeria and Ghana. Here, particular emphasis was on
systems and technologies that yield multiple gains in the field of environmental protection, working conditions and
employment creation, as well as in general economic terms.

The research revealed that there are some specific similarities between the refurbishing and recycling sectors
in Nigeria and Ghana. In both countries, there is a well-organized repair and refurbishing sector that is focused
on used equipment either from imports or from domestic sources such as businesses and households. In both
Accra (Ghana) and Lagos (Nigeria), this refurbishing sector generates income for more than 30,000 people. The
refurbishing sector operates partly under formal conditions as many of the enterprises that serve this sector are
registered with the local authorities and pay taxes to local and regional administrations.

In contrast, collection and recycling of e-waste is almost exclusively carried out by non-registered individuals widely
referred to as “scavengers”. In Nigeria and Ghana, informal collection and recycling is mostly carried out by migrants
from the rural areas in the north of the respective countries, where populations have few alternatives to small-scale
agriculture and where rainfall variability causes food shortages.

Research also focused on the conditions of workers in the e-waste sector. For example, in the informal collection
and recycling of e-waste, daily revenues vary greatly from between US$ 0.22 and US$ 9.50. This income has, in
most cases, to be shared with other family members and is only earned on economically active days and not during
periods of sickness or other emergencies. Therefore, it is concluded that a significant segment of e-waste workers
in Nigeria and Ghana live below the internationally defined poverty line of US$ 1.25 per day. In the refurbishing
sector, salaries range between US$ 2.20 and US$ 22 per day. Here, the highest incomes are achieved by workshop
owners, while employees typically earn less than US$ 4.00 per day.

The comparison of currently practiced recycling technologies with best available recycling technologies showed
that there is considerable potential for improvement in the field of ICT recycling. For example, in the countries
studied, discarded equipment such as desktop PCs are mainly dismantled to recover steel, aluminum and copper.
However, precious metals contained in printed wiring boards (PWBs) of such equipment are rarely collected and
when they are, are sold below world market prices to traders that organize exports to Asian recycling facilities.

Hence there is an opportunity for West African countries to gather higher volumes of PWBs in order to be able
to participate in a fair international commodity trade. In the recycling of ICT equipment, adequate volumes and

3 For the purpose of this publication, the term “best applicable technology” is used instead of the commonly used term “best available technology
(BAT)”. The term “best applicable technology” means a technology, including skills and processes, which is best suited to the West African context.
In terms of conventional terminology, “best applicable technology” might not be equivalent to “best available technology (BAT)”".
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quality levels can be achieved by manual dismantling and without significant investment in processing machinery.
Appropriate health and safety measures for those involved in recycling, as well as environmentally sound practices,
should be ensured. Thus optimized ICT recycling could be a key area of sustainable e-waste management in Nigeria
and Ghana that has the potential to reduce environmental impacts, as well as generating jobs and sustainable
incomes.

Flows of EEE and e-waste between Europe and West Africa

As part of the overview of the trade chain of used EEE between developed countries and West Africa, the studies also
examined flows of EEE (and in some cases e-waste) between selected European countries and West Africa.

When analyzing the pathways of used EEE in Europe from the formal to the informal sector, it was found that brokers
and traders are key players in this regard. Generally, the EEE export market is quite diverse, ranging from small family-
based networks to large and well-organized trading firms. Often, immigrants or temporary residents from African
countries engage in creating small trading businesses serving the European — African trade routes. Traders of used
vehicles also play a role in this trade as used EEE and e-waste is often co-loaded with used cars and trucks destined
for export to West Africa.

The ports of Amsterdam and Antwerp were used as examples of gateways for used EEE. In both ports, used EEE
is often declared as “second-hand goods”, “private goods”, “for charities”, “for personal use”, “miscellaneous”
and “effets personnels” (referring to EEE as second-hand goods, etc.). In order to disguise illegal exports, even
the labeling of used EEE itself is sometimes manipulated (e.g. false codes for used refrigerators or removal of
generators of used refrigerators in order to classify them as “not-containing CFCs”) and customs declarations
are given to the competent authorities only on the day the ocean carrier is to leave the port. In Antwerp, there
are even agents specialized in the export of used EEE. Both the Dutch and Belgian port authorities emphasize
that personnel and financial limitations are severe obstacles to achieving better export control of the problematic
shipments of used and end-of life EEE.

This study offers interesting findings on flows of used EEE and e-waste between Europe and West Africa. For example,
Nigeria was found to be the most dominant importing country of EEE and vehicles (both new and used), followed by
Ghana, whereas the UK is the dominant exporting country for EEE, followed with a large gap by France and Germany.

Transboundary movements of used EEE and e-waste

Transboundary movements of e-waste are subject to the control mechanism under the Basel Convention on
the Control of Transboundary Movements of Hazardous Wastes and Their Disposal. E-waste is listed in Annex
VIl as A1180 (hazardous waste) and Annex IX as B1110 (non-hazardous waste) of the Convention. According
to its provisions, transboundary movements of hazardous wastes can only take place after the prior informed
consent procedure has been followed and all states involved have given their consent to the transboundary
movement. Shipments which do not meet these requirements are illegal and such traffic is criminalized under the
Convention. In addition, the provisions of the Waste Shipment Regulation of the European Union label the export
of waste with hazardous characteristics from Europe to any non—-OECD country as illegal.

In the case of transboundary movements of used EEE and e-waste, there are several challenges related to the
enforcement of Basel provisions. This includes the challenges of clear distinction between used EEE and e-waste and
between hazardous and non-hazardous waste, as well as the overall challenge of monitoring and enforcing the Basel
Convention and the Waste Shipment Regulation.
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Conclusions and recommendations

Knowledge generated through the numerous studies and activities of the E-waste Africa project is presented in the
form of conclusions and recommendations primarily for stakeholders in the project partner countries, but also for
stakeholders in other African countries and those who are concerned with the e-waste issue and are interested in
seeking sustainable solutions.

One major challenge for West African countries is to prevent the import of e-waste and near-end-of-life equipment
without hampering the socio-economically valuable trade of used EEE of good quality. In addition, high volumes of
domestically generated e-waste require well-functioning local take-back and recycling systems. Challenges include
the establishment of appropriate collection strategies, ensuring that high volumes of valuable and non-valuable waste
fractions are collected equally and that those fractions reach appropriate treatment and disposal facilities. In addition,
connecting informal collectors to a formal recycling structure is pivotal, along with appropriate capacity building and
training.

Locally adapted recycling technologies for West Africa should make use of the abundant labor force instead of
deploying expensive shredding and sorting machinery. To ensure a maximum yield of valuable recycling fractions,
West African recyclers should be encouraged to interlink with international recycling companies and networks to
develop market outlets for their pre-processed e-waste fractions for a maximized return of value for secondary
raw materials. A sustainable e-waste management system would also need an adequate financing scheme, a level
playing field and appropriate market incentives. It is thought that similar to policies in OECD countries, e-waste
recycling systems in Africa could be developed in line with the principle of Extended Producer Responsibility.
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Chapter 1. Introduction

1.1 The expanding role of ICT in Africa

Information ~ Communication  Technology (ICT) has
revolutionized modern living, international business, global
governance, communication, entertainment, transport,
education, and health care. This has been driven by
unprecedented high volumes of production and usage
of consumer electronic products, in particular, personal
computers, mobile phones, and television sets. Access
to ICT has been identified as an indicator of a country’s
economic and social development.

At the World Summit on the Information Society held in Tunis
in November 2005, delegates of 174 countries, including 50
African countries, agreed that ICTs can support economic,
social and cultural development and reaffirmed that “everyone
can benefit from the opportunities ICTs can offer, by recalling
that governments, as well as private sector, civil society and
the United Nations and other international organizations,
should work together to improve access to information and
communication infrastructure and technologies [...]”.

Africa has been undergoing rapid ICT transformation in recent years, attempting to bridge the “digital divide”
by importing second-hand or used computers, mobile phones, and TV sets from developed countries. This
transformation has been supported by drastic changes in the sector such as privatization of the main public
operators, an investment boom in mobile networks, the introduction of new private operators and the development
of new technologies particularly well suited for the African environment. The Secretary-General of the International
Telecommunications Union (ITU), Dr. Hamadoun Touré, believes that access to broadband technology is the key
to the continent’s advancement.

As a consequence of the ICT expansion in Africa, the consumption of electrical and electronic equipment (EEE)
is increasing rapidly all over Africa. This rapid advancement has led to corresponding increases in volumes of
e-waste. E-waste or waste electronic and electrical equipment (WEEE)*, is equipment that is no longer suitable
for use, and which is intended for dismantling and recovery of spare parts or is destined for material recovery and
recycling or final disposal. It also includes off-specification or new equipment which has been sent for material
recovery and recycling, or final disposal.

High volumes of e-waste, together with the absence of environmentally sound management systems for this
particular waste stream, have manifold impacts on the environment, local communities and the economic system.
While in some countries in West Africa obsolete EEE undergoes some basic form of recycling, many e-waste

4 Terms “e-waste” and “WEEE” are used inter-changeably throughout this publication.
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fractions cannot be managed properly, which has led to the accumulation of large volumes of hazardous waste
in and around major refurbishing and recycling centers. Furthermore, some recycling practices — like the open
burning of cables and plastic parts — can lead to severe emissions of pollutants, such as heavy metals and dioxins.

Electrical and electronic equipment contains a whole range of valuable metals like copper, palladium, gold, silver,
indium and germanium that are lost if not recovered at an early stage of waste treatment. Current recycling practices
mainly focus on the recovery of steel, aluminum and copper, and can be quite inefficient for other metals. On a
global perspective, this loss of scarce metals has to be compensated for by intensified mining activities, which
again leads to severe sustainability impacts in mining areas worldwide.

When e-waste is managed in an environmentally sound manner, aside from the positive impact on resource
management, it also contributes to reducing greenhouse gas emissions. Primary production, i.e. mining,
concentrating, smelting and refining, especially of precious and rare earth metals, is energy intensive and hence
has a significant impact on climate change as a result of high emissions of carbon dioxide (CO,). “Mining” our
old computers to recover the contained metals — if done in an environmentally sound manner — needs only a
fraction of this energy input (Hageliiken & Meskers 2008). Furthermore, the environmentally sound management
of end-of-life refrigerators, air conditioners and similar equipment is significant in mitigating the climate change
impact as the ozone depleting substances in these devices, such as CFCs and HCFCs, have a high global
warming potential.

Apart from domestic consumption, the e-waste problem is aggravated by an ongoing stream of used and obsolete
electrical and electronic equipment to West Africa from industrialized countries. Although the majority of this
imported equipment is destined for re-use after testing and repair, there are significant volumes that prove
unsuitable for re-use and further add to local e-waste generation.

Lastly, collection, refurbishing and recycling of all types of electrical and electronic equipment has become an
important economic activity providing income for thousands of small, partly informal enterprises in urban West
Africa. Considering the high unemployment rate, it becomes clear that any reform of the sector requires a careful
investigation of its environmental, economic and social impacts.

1.2  Policy and legislation relevant to e-waste at the international and
regional levels

At the international and regional levels, efforts have been made to adopt policies and legislation addressing e-waste.
The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal, 1989
(Basel Convention), is the most relevant existing international agreement to address efforts to deal with the e-waste
challenge, especially with regard to e-waste going for recycling, recovery and disposal.

The Basel Convention is the only global treaty controlling transboundary movements and requiring the
environmentally sound management of hazardous and other wastes® . E-waste is listed in Annex VIl as A1180
(hazardous waste) and Annex IX as B1110 (non-hazardous waste) of the Convention. Specifically, e-wastes are
characterized as hazardous wastes under the Convention when they contain components such as accumulators
and other batteries, mercury switches, glass from cathode-ray tubes (CRTs) and other activated glass, PCB-
containing capacitors or when contaminated with cadmium, mercury, lead or PCBs. In addition, precious metal

5 “Other wastes” are wastes covered under Annex Il of the Basel Convention which include wastes collected from households and residues
arising from the incineration of household wastes.
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ash from the incineration of printed wiring boards, LCD panels and glass waste from CRTs and other activated
glasses are characterized as hazardous wastes. The plastics associated with e-wastes may also be covered
under Annex Il of the Basel Convention which addresses household wastes.

Since 2002, the Conference of the Parties (COP) to the Basel Convention has recognized e-waste as a priority issue
and has adopted measures to address it, including the establishment of unique public-private partnership programmes
on mobile phones and computing equipment. In 2006, the eighth meeting of the COP adopted the Nairobi Declaration
on the Environmentally Sound Management of Electrical and Electronic Waste which called for more structured and
enhanced efforts towards achieving global solutions for management of e-waste problems.

There was a general understanding that any solution addressing e-waste issues needs to consider a life-cycle
approach. This was also recognized by the second session of the SAICM International Conference on Chemicals
Management in May 2009 when the issue of “hazardous substances within the life cycle of electrical and electronic
products” was adopted as one of the four emerging policy issues by the omnibus resolution I1/4.

Another global treaty which addresses some aspects of e-waste management is the Stockholm Convention on
Persistent Organic Pollutants, 2001 (POPs). Several persistent organic pollutants regulated under this Convention
have been widely used in the manufacture of components of electrical and electronic equipment, namely those
made of plastic. Under the Stockholm Convention, articles containing such chemicals have to be identified and
disposed of in an environmentally sound manner upon becoming waste. In addition, several other chemicals which
are regulated by the Stockholm Convention, in particular dioxins and furans, are generated unintentionally through
the open burning of e-waste. The Convention requires the adoption of a number of measures to reduce the total
releases of such chemicals (see also section 2.4 of chapter 2).

At the regional level, the Bamako Convention on the Ban on the Import into Africa and the Control of Transboundary
Movement and Management of Hazardous Wastes within Africa, 1991 (Bamako Convention) serves as a treaty
of African nations prohibiting the import of any hazardous, including radioactive, waste. The Convention was
negotiated by twelve nations of the Organization of African Unity at Bamako, Mali, in January 1991, and entered
into force in 1998.

The Bamako Convention uses a format and language similar to that of the Basel Convention, but it is broader as it
incorporates the prohibition of all imports of hazardous waste into those countries which are Parties. Additionally,
unlike the Basel Convention, Bamako does not exclude certain hazardous wastes (e.g. radioactive wastes).

Progressive legislation regulating e-waste has been adopted in the European Union (EU). EU legislation restricting
the use of hazardous substances in electrical and electronic equipment (Directive 2002/95/EC) and promoting
the collection and recycling of such equipment (Directive 2002/96/EC) has been in force since 2005. The first
Directive requires heavy metals such as lead, mercury, cadmium, and hexavalent chromium, and two types of
flame retardants (polybrominated biphenyls (PBB) and polybrominated diphenyl ethers (PBDE)) to be substituted
by safer alternatives. The latter Directive provides for the creation of collection schemes whereby consumers
return their used e-waste free of charge. The objective of such schemes is to increase the recycling and/or re-
use of such products.

1.3 Brief information on the E-waste Africa programme

The preliminary results and findings presented in this publication have been generated in the framework of the
Basel Convention E-waste Africa programme, which aims at enhancing the environmental governance of e-wastes
and creating favourable social and economic conditions for partnerships and small businesses in the recycling
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sector in Africa. The initial phase of the programme consists of the E-waste Africa project and complementary
activities triggered by the project and implemented by partner organizations. Following completion of the E-waste
Africa project, follow-up activities are expected to be carried out supporting countries in the region to address
e-waste issues.

The overarching goal of the E-waste Africa project is to enhance the capacity of West Africa and other African
countries to tackle the growing problem of e-waste and thereby protect the health of citizens, particularly children,
while providing economic opportunities. Specifically, the project aims to improve the level of information available
on flows of EEE and e-waste imported into West African countries; assess the baseline situation in terms of
amounts of EEE imports, EEE in use and e-waste in partner countries, as well as environmental impacts of the
e-waste sector; study the social-economic aspects of the increasing volumes of used EEE and e-waste; and
strengthen national capacities to monitor and control transboundary movements of e-waste and to prevent illegal
traffic.

The project consists of four components:

I. A study on flows of used and end-of-life e-products imported into Benin, Céte d’lvoire, Ghana, Liberia and
Nigeria, from European countries;

Il. National assessments on used and end-of-life equipment and national environmentally sound management
plans;

lll. A socio-economic study on the e-waste sector in Nigeria and a feasibility study of international cooperation
between African SMEs and European recycling companies; and

IV. Development of an enforcement programme in Benin, Egypt, Ghana, Nigeria and Tunisia in order to prevent illegal
transboundary movements of e-waste and to improve the control and monitoring of these movements.

The timeframe of the project is from November 2008 to March 2012. The financial support for the project was
kindly provided by the European Commission, the governments of Norway, the United Kingdom of Great Britain
and Northern Ireland, and the Dutch Recyclers Association (NVMP).

The project is implemented by the Basel Convention Coordinating Centre (BCCC-Nigeria) and the Basel Convention
Regional Centre (BCRC-Senegal), in cooperation with partners including: the Swiss Federal Laboratories for
Materials Science and Technology (EMPA), the Institute for Applied Ecology (the Oko-Institut), the European Union
Network for the Implementation and Enforcement of Environmental Law (IMPEL), the United Nations Educational,
Scientific and Cultural Organization (UNESCO), and the Partnership for Action on Computing Equipment (PACE).
The Secretariat of the Basel Convention (SBC) is responsible for overall project coordination.

The following countries in West Africa participated in the project: Benin, Cote d’lvoire, Ghana, Liberia, and Nigeria.
In addition, Egypt and Tunisia took part in the enforcement-related project activities (see map on page 40).

For more detailed information about the E-waste Africa programme, and for specific studies and reports prepared
in the scope of the project, visit the Basel Convention website: www.basel.int.
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Chapter 2. Baseline findings on
e-waste in West Africa

2.1  Country characteristics

The African continent faces many developmental challenges including access to clean and safe water and
sanitation, development of infrastructure for dealing with solid waste, improving maternal health and reducing
infant mortality, and the creation of employment opportunities.

The five West African countries that are part of the E-waste Africa project are classified as countries with low
human development (UNDP 2010). Factors such as unemployment, high illiteracy levels, impoverishment amongst
large sectors of the populace, lack of access of the populace to electricity, water, housing, adequate sanitation
facilities (such as toilets and landfills) and transportation, as well as poor healthcare facilities, are seen to be
common to these countries, although economic conditions differ to some extent. For example, according to the
Human Development Index (HDI), Ghana is placed 130, Benin 134, Nigeria 142, Cote d’lvoire 149 and Liberia 162,
of the 169 classified countries (UNDP 2010). With respect to Gross Domestic Product (GDP) per capita, Nigeria
shows the highest with US $2,082 per capita, followed by Céte d’lvoire (US$ 1,651), Benin (US$ 1,468), Ghana
(US$ 1,452) and Liberia (US$ 388) (World Bank 2010).

Variations also exist in economic conditions within the countries themselves. Most regions in the south with their
large cities are economically stronger with high income levels compared to those in the northern, mostly rural
parts of the countries. This creates a significant rural-urban migration, which in turn results in overcrowding of the
cities in the south. This migration, together with general population growth, intensifies poverty levels in these five
countries where many people live on less than two dollars per day (see table 1).

Improved electrification rates and rising living standards of some income classes have led to an increased use of
electrical and electronic equipment such as refrigerators, televisions and computers. Mobile phones are already
the most common communication equipment and are highly dispersed among all income classes.

Internet penetration in Africa is still relatively low: while the population of the continent equals to 13% of global
population, only 5.6% of the population in Africa uses internet compared to the world average of 26.6%. However,
between 2000 and 2008, the number of users in Africa grew by a staggering 1.100% compared to the rest of
the world’s 332.6%. Thus presently Africa is estimated to have one of the highest growth rates in internet usage
(Osibanjo 2009).
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Table 1: Development indicators for West Africa (2006 - 2010)

Benin Cote d’lvoire Ghana Liberia Nigeria
Land area (km2)* 115,000 322,000 228,000 96,000 911,000
Total population (min)* 8.7 20.8 23.8 3.8 154.7
Rural population (%)* 59 52 50 40 52
Urban population (%)* 41 48 50 60 48
Number of households (min) N/A 3.6 55 0.7 28.9
Household size (persons) N/A 5.8 5.0 55 5.0
Population below international
poverty line (Population below
$1 per day / population below 47 /75 15/48 30/40 84 /95 64 /84
$2 per day) (%)*
Electrification rate (%) 25 55 65 N/A 46
Human development index
(HDI) / Ranking out of 169 0.435/134 0.397 /149 0.467 /130 0.300/ 162 0.423/142
Gross domestic product (GDP)
(USD, bin)* 6.68 23.4 16.1 0.870 212
GDP per capita (USD)* 771 1137 690 229 1402
GDP (PPP) per capita (USD)* 1468 1651 1452 388 2082
Internet users per 1000
people** 18 32 42 5.5 73

* The World Bank 2010
**ITU 2008

2.2 E-waste volumes

The amount of EEE consumed in Africa might seem negligible compared to the rest of the world. Estimations of the
African share of global consumption point towards approximately 1.5% in the case of personal computers (Mueller
et al. 2009). Nevertheless, a comparatively low share of EEE can produce significant amounts of waste electrical
and electronic equipment. On top of e-waste generated from domestic consumption, a considerable amount is —
intentionally or unintentionally — imported via the trade of used EEE (Schmidt 2006). There has been considerable
media attention based on a few reports pointing to this issue, especially in Nigeria (Puckett et al. 2005) and Ghana
(Brigden et al. 2008). In addition, the studies executed under the umbrella of the E-waste Africa project, as well
as other African assessments (Magashi and Schluep 2011; Wasswa and Schluep 2008; Finlay and Liechti 2008),
have shown that Africa’s consumption of EEE is growing fast, which will in turn increase the amount of e-waste
generated in the future (Schluep, Hagelueken, et al. 2009).
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2.2.1 Imports of new and used EEE

Most of the consumed EEE is imported into West Africa, while there are only some assembling companies, for example,
in Nigeria (BCCC-Nigeria et al. 2011). Quantitative data for EEE is summarized in Table 2 based on the respective
e-waste country assessment reports. As national and international import statistics do not distinguish between new
and used EEE imports, special field investigations were conducted, concentrating on assessing the import flow of
used and end-of-life EEE into West Africa. The studies for Ghana revealed that in 2009, around 70% of all imports
were used EEE (Prakash et al. 2011). 30% of second-hand imports were estimated to be non-functioning (therefore
e-waste): half of this amount was repaired locally and sold to consumers and the other half was unrepairable. In the
case of Ghana, this was about 40,000 tonnes of e-waste in 2010.

A field investigation in Nigerian ports shows that the share of used EEE imports is about half of what was found in
Ghana (35%) (BCCC-Nigeria et al. 2011). However this data was gathered at a time when stronger enforcement
by the Nigerian government made it less attractive to import used EEE. Hence it is thought that the share of used
EEE imports could have been in a similar range as Ghana in the years before. This is supported by statistical data
from 2000 - 2010, which suggests that Nigeria saw a peak of category 4 equipment in particular (e.g. TVs: see
table 3 for EEE categories) from 2006-2009, with a clear drop in 2010. This pattern goes hand in hand with a peak
of end-of-life CRT TVs in OECD countries, due to the switch from analog to digital, and lower priced flat panel TVs.
It may be the case that more stringent import restrictions in Nigeria starting in 2010 resulted in higher imports of
used EEE in other West African countries, especially Ghana. In absolute numbers, however, given the significantly
larger size of its population, Nigeria clearly dominates the region in the total amount of used and new EEE imports.

In Benin and Céte d’lvoire, imported amounts of EEE are lower, as well as the share of used EEE. Varying between
30% for Benin and 48% for Cote d’lvoire, field investigations have shown that about half of the imported used
EEE is actually non-functional and non-repairable, thus defined as import of e-waste. Liberia, generally seeing
few imports, seems to receive relatively less used EEE with a share of 10%. Rough estimations for computer
imports into other African countries, such as Morocco (Laissaoui and Rochat 2008; GIZ 2010), South Africa
(Finlay and Liechti 2008), Tanzania (Magashi and Schluep 2011) and Uganda (Wasswa and Schluep 2008),
indicate an even lower share of used EEE of between 8-15%. These numbers suggest that West Africa serves as
the major trading route of used EEE into the African continent, with Ghana and Nigeria as the main import hubs.

An analysis of containers of used EEE for categories 2-4 imported into Nigeria was conducted for 3 months
(March-July, 2010) monitoring shipment manifests and providing shipping information for about 176 containers.
Results reveal that almost 60% of the containers of used EEE came in from the UK, with Felixtowe being the
dominant exporting port. More than 75% of all containers came from Europe, approximately 15% from Asia,
5% from African ports (mainly Morocco) and 5% from North America. A similar distribution could be observed in
Ghana, where 85% of used EEE imports originated in Europe, 4% in Asia, 8% in North America, and 3% from other
destinations. Results suggest that, while Europe still dominates the trade, Asia is slowly becoming more important
as an exporting region of used EEE to Africa.
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Table 2: Quantitative data for EEE in Benin, Cote d’lvoire, Ghana, Liberia® and Nigeria related to
EEE imports, use and e-waste generated
Country Year Imports of EEE EEE in use E-waste generated
tonnes/ year | tonnes/ year tonnes inh:gi{cant tonnes/ year CZTS;?[ZL
Benin 2009 16’000 16’000 55’000 6.32 9’700 N/A
Céte d’lvoire 2009 25,000 25,000 100,000 4,8 15,000 N/A
Ghana 2009 215,000 215,000 984,000 41.0 179,000 172,000
Liberia 2009 3,500 3,500 17,000 4.6 N/A N/A
Nigeria 2010 1,200,000 1,200,000 6,800,000 44.0 1,100,000 N/A

Note: The data presented is based on the e-waste country assessment reports of the respective countries: Benin (CSEE et al. 2011), Cote
d’lvoire (CECAF et al. 2011), Ghana (Green Advocacy et al. 2011), Liberia (N.C. Sanitor’s & Strother et al. 2011), Nigeria (BCCC-Nigeria et
al. 2011)

2,22 EEEinuse

The use of EEE, in particular ICT equipment, is still low in Africa compared to other countries in the world, but it is
growing at a staggering pace. For example, according to World Bank (World Bank 2010) and ITU data (ITU 2008)
in the last decade, the penetration rate of personal computers has increased by a factor of 10, while the number
of mobile phone subscribers has increased by a factor of 100.

The per capita use of EEE varies between 4.6 kg (Liberia) and 44 kg (Nigeria) per inhabitant (Table 2). It is interesting
to note that Ghana and Nigeria have a penetration rate almost as high as more developed countries like Morocco
and South Africa, although their development status (for example, measured by GDP) is much lower. This is an
indication that, due to the intense trade of used EEE, people in Ghana and Nigeria have better access to lower
priced ICT equipment. From this perspective, the import and trade of used EEE is in support of the UN Millennium
Development Goals as a means to foster ICT for development.

Taking Nigeria as an example, it can be observed that on the basis of weight, large household appliances account
for more than 50% of the EEE in use for private consumers (Figure 1). ICT equipment (category 3, see table 3) is
the dominant category with institutional (government) and corporate (industry) consumers and represents about
73% of the EEE in use. It was also observed that the vast amount of the EEE in use (category 1-4) is held by private
consumers (95% of the weight). Looking at ICT equipment only, the distribution shifts to 70% for private and 30%
for institutional and corporate consumers.

5 In Liberia, the scope of the assessment was narrower than in other project countries and therefore more limited data on EEE imports, use
and e-waste is available.
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Table 3: Penetration rate of selected EEE (in installed units per capita)’
Cat.” Benin d’clz\?;?re Ghana Liberia Nigeria
Refrigerator 1 0.06 0.04 0.26 0.03 0.16
Air Conditioner 1 N/A N/A 0.09 0.03 0.12
Iron 2 0.04 N/A 0.19 0.02 0.14
Kettle 2 0.04 N/A 0.12 0.005 0.11
Personal Computer 3 0.04 0.1 0.08 0.005 0.13
Mobile Phone 3 0.53 0.62 0.72 0.16 0.60
v 4 0.04 0.05 0.20 0.01 0.25
Radio / Hifi 4 0.13 0.22 0.28 0.05 0.36

1) Categories according to the EU WEEE Directive (European Union 2003): large household appliances (cat. 1), small household appliances
(cat. 2), IT and telecommunications equipment (cat. 3), consumer equipment (cat. 4).

Figure 1: Weight distribution of EEE in use by e-waste category for private and
institutional/corporate consumers in Nigeria

Private consumers
6,400,000 tonnes

Institutional and corporate
consumers 400,000 tonnes

8%

11%
73%

[ | Large household appliances
. Small household appliances

IT and telecommunications equipement

Consumer equipement

" There are other categories of EEE, such as flashlights (or lights using batteries), which are not covered in the scope of the study. However
there are indications from some countries (e. g. Liberia) that high volume of imports of mal-functioning and low-quality flashlights and sub-
sequently waste of this type of EEE is a cause for concern.
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2.2.3 E-waste generated

Estimations for e-waste generated are given in Table 2. Countries with high imports of used EEE, like Ghana and
Nigeria, generate relatively high volumes of e-waste. This is due to the direct import of non-functioning and non-
repairable used EEE and the lower life-span of (functioning) used EEE compared to new EEE. With an estimated
1.1 million tonnes of e-waste generated per year, Nigeria has to deal with the majority of the e-waste in the region.
It should be noted that these absolute numbers are theoretical figures representing the amount of appliances
becoming obsolete: the actual volumes reaching the waste stream depends on the efficiency of collection.
Collection rates vary among the countries and reach up to 95% in the case of Ghana. Almost all of the collected
material reached the informal recycling sector in countries participated in the study. Taking Ghana as an example,
around 20,000 tonnes, or 15% of e-waste reaching the informal recycling sector originated from the trade of
e-waste, with its origin in developed countries. At least another 60%, or 110,000 tonnes, was e-waste generated
out of EEE imported, refurbished, if necessary, and consequently sold and consumed in Ghana as used products.
This leaves less than 25%, or 42,000 tonnes, of e-waste generated from equipment, which was originally bought
as new products in Ghana.

The high collection rate in Ghana is due to the informal sector being very active in e-waste recycling, which
is triggered by the high volumes of traded used EEE. This pattern can also be observed in Nigeria, where the
importance of the role of the informal sector in treating e-waste is comparable. Even though Céte d’lvoire has an
important informal sector as well, the field study suggests that only small amounts of e-waste is collected from
consumers and large volumes of e-waste remains with consumers in stock. It seems that the existing informal
sector in Abidjan mainly focuses on repair and refurbishment, and that only the residual fraction that is unrepairable
is sold as scrap to foreign dealers. In Benin and Liberia, the informal e-waste sector is relatively small and focuses
on the re-use of scrap metals for producing kitchenware, tools, etc.

2.3 Impacts of current recycling practices

2.3.1 Current recycling practices

Informal activities in the e-waste recycling chain are present
in all countries and include collection, manual dismantling,
open-burning to recover metals and open-dumping of
residual fractions. While in some countries these activities
are performed by individuals with a low material throughput
(e.g. in Benin and Liberia), Coéte d’lvoire, Ghana and Nigeria
reveal an organized informal sector with medium to high
volumes of processed materials (e.g. steel, aluminum
and copper). Informal recycling locations are often found
adjacent to markets for used EEE. A known example is Alaba
International Market and lkeja Computer Village in Lagos,
Nigeria (Oko-Institut et al. 2011) (see more information in
section 3.2, chapter 3). In Ghana and Nigeria, rather high
collection rates are achieved by the informal collectors with
the economic benefit from both the re-use and material
value from e-waste. Most of the e-waste is sold to informal
recyclers, which prioritize reclamation of the valuable
components and substances from the recycling process.
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Informal recycling processes apply manual dismantling with  Sorting of cables prior to copper recovery.
simple tools like hammers, screwdrivers, chisels etc. as the
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primary treatment to physically separate the heterogeneous materials and components. After dismantling and pre-
processing, components with a re-use value are sometimes sold to repair shops for further sale on the second-hand
market. The remaining valuable components containing copper, aluminium, steel and wiring boards are classified for
further treatment or export. Open-burning is widely used in all studied African countries to recover metals, such as
copper, steel, and aluminium from wires and other EEE components. Apart from anecdotal evidence, no indication was
found of further “refining” techniques, such as de-soldering of printed wiring boards (PWB) and subsequent leaching of
gold. However, open-dumping of residual fractions such as CRT-glass and plastics is evidenced in all countries.

Formalized processes in the e-waste recycling chain are only about to develop in the form of initial manual dismantling
pilot projects (Ghana and Nigeria) or are planned (Benin and Céte d’lvoire) through either private initiatives or development
cooperation projects. All of them at least partially rely on financial start-up funding, which is not yet secured. More costly
treatment processes, such as degassing CFCs and HCFCs from cooling and freezing appliances and CRT recycling
are not available in West Africa. Only in Ghana there is a project commissioned by the United Nations Development
Programme (UNDP) aiming to set up a refrigerator collection and recycling system to recover and destroy CFCs. In most
countries, formal refining processes exist for metallic fractions like steel and aluminium. This ranges from rather simple
re-melting operations to larger metal smelters and refineries. Metallic scraps from e-waste are usually treated in these
facilities, together with mixed metal scraps from other sources or sometimes with mining concentrates.

2.3.2 Environmental impacts

Emissions from informal recycling activities have already been
assessed in many studies (Sepulveda et al. 2010) and their
impacts on the environment (Nnorom et.al 2010) and health
are evident. Major impacts from current recycling practices in
West Africa result mainly from the processes of dismantling,
material recovery and final disposal. During collection as well
as refurbishment or repair of EEE, negative impacts can partly
occur, but are generally at a significantly lower level. Recycling
activities often take place on unfortified ground where
harmful substances released during dismantling are directly
discharged to the soil. Burning copper cables and wires, as
well as monitor and TV casings, creates an accumulation
of ash and partially burned materials at the burning sites.
Insulating foam from dismantled refrigerators, primarily CFC-
containing polyurethane, or old car tyres are often used as the
main fuels for the fires (Prakash et al. 2010), contributing to
acute chemical hazards and long-term contamination at the
burning sites, as well as emitting ozone depleting substances  Byrming cables, monitor and TV casings leads to
and greenhouse gases into the atmosphere. severe emissions of harmful substances.
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A sampling campaign carried out by the Greenpeace Research Laboratories in Accra, Ghana, at the main informal
recycling sites (Agbogbloshie and Korforidua) revealed that copper, lead, tin and zinc concentrations in soil and ash
samples are over one hundred times higher than typical background levels (Brigden et al. 2008). Increased levels
of polychlorinated biphenyls (PCBs) and polybrominated diphenyl ethers (PBDEs) found in breast milk samples in
Accra, Ghana, were also linked to informal e-waste recycling activities (Asante et al. 2011).

As the practice of burning of cables is seen as one of the most direct severe impacts on human health and the
environment, a small survey was conducted in the Greater Accra Region, in order to estimate the resulting dioxin
emissions (Prakash et al. 2010). Based on site inspections at the four main informal burning sites, it was estimated
that approximately 625 tonnes of cables were burnt per year. About 10-20 % of these cables were associated
with e-waste, while the rest originated mainly from old vehicles. The estimation of dioxin emissions to air from
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open burning of cables was based on the “Standardized Toolkit for Identification and Quantification of Dioxin and
Furan Release” (UNEP 2005) and resulted in source strength of ~3 g / year. Compared with the European dioxin
air emission inventory for 2005 (Quass, Fermann, and Broeker 2004), this equals to 0.15 — 0.3 % of total dioxin
emissions, 1.5 - 3 % of dioxin emissions from municipal waste incineration or 7.5 — 15 % of dioxin emissions from
industrial waste incineration. Bearing in mind that cable burning most probably occurs in all African countries, this
should be considered as a major source of dioxin emissions.

2.4 Policy and Legislation

As of 2010, none of the countries in the West Africa region had adopted specific national legislation or other measures
dealing with e-waste. However, a few countries had developed, or were considering drafts for specific e-waste
related policies and legislation. As a result, Nigeria adopted specific EEE regulations in 2011. Furthermore as part of
the E-waste Africa project activities, national e-waste strategies have been drafted in Benin, Cote d’lvoire, Ghana,
and Nigeria. Some references to e-waste were also introduced within amendments to existing environmental and
general waste management legislation or regulations in the past two to three years.

The absence of specific primary legislation dealing with e-waste does not imply that countries have not implemented
regulations or other measures addressing hazardous substances or wastes, or their management and disposal.
Answers are certainly found in laws governing topics like the environment, water, air, waste, hazardous substances,
as well as health and safety measures. As a general pattern seen in all countries, each law examines the issue from
a different perspective, thereby creating a plethora of measures that may be duplicative or contradictory, or leaving
gaps, which makes coordinated implementation difficult. A further difficulty is the fact that these laws are enforced
by different government departments and agencies or levels of government, so there is no uniform approach to
dealing with e-waste or, for that matter, hazardous wastes in general.

All partner countries mentioned in this chapter are Parties to the Basel, Rotterdam and Stockholm conventions and
have agreed to be bound by and comply with the obligations under the conventions. Benin and Cote d’lvoire are also
Parties to the Bamako Convention, whereas Ghana, Liberia and Nigeria are signatories to this convention.

For countries following a monist legal system (e. g. Benin and Cote d’lvoire) international treaties that have been
ratified by them have the status of national legislation, without the need for transposition into national law. For other
countries that operate under a dualist legal system (e.g. Ghana, Liberia, and Nigeria), specific laws and regulations
incorporating the provisions of international law into domestic law must be adopted. In both cases, national
implementation of the above-mentioned conventions remains a challenge as specific laws and/or regulations
implementing or supporting the implementation of the Basel, Rotterdam, and Stockholm conventions are yet to be
adopted in countries.

The implementation of the Basel Convention in particular would support countries’ efforts to regulate
transboundary movements of hazardous wastes and other wastes, which would apply to e-waste, including the
possibility to prohibit all imports of e-waste, and to manage e-waste in an environmentally sound manner. The
implementation of the Stockholm Convention would also have implications for the sound management of e-waste.
Some POPs regulated by the Convention have been extensively used in EEE components made of plastic and in PWBs
as well as in the number of applications used in the EEE industry (e. g. photoresistant and anti-reflective coatings and
etching agents for semi-conductors, and liquid crystal displays). There are also unintentionally released POPs created
by open-burning and operations of fossil fuel-fired utilities and industrial boilers. The Stockholm Convention calls on
governments to develop and implement strategies for identifying stockpiles, products and articles containing POPs.
Once identified, these need to be managed in an environmentally sound manner and disposed of in such a way that
their POPs content is destroyed or irreversibly transformed.
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The general status of policy and legislation with relevance to e-waste is presented for each country below.

2.4.1 Benin

Benin has no specific legal instruments relating to e-waste management. However, policies and laws relating to
waste management in general do exist, as well as a broad national legal and institutional framework, which could
be used to support future e-waste-related laws and regulations.

The Environmental Action Plan and the National Environmental Management Plan define broad principles for waste
management, in particular regarding the decentralisation of competences and giving municipalities the authority
to collect and manage wastes.

Benin’s national inventory of hazardous wastes does not mention e-waste specifically, thus no particular attention
has been paid to this issue so far.

24.2 Cote d’lvoire

The legal framework currently allows for a number of controls, especially concerning illegal imports of e-waste, but
is clearly not sufficient for the environmentally sound management of e-waste. Responsibilities of stakeholders are
not defined, so that opportunities for the development of formal recycling channels are lacking.

Currently, a number of policy and legal instruments apply directly or indirectly to e-waste management. The
National Environmental Action Plan adopted in 1996 and the National Sustainable Waste Management Strategy
adopted in 2002 provide some tools for waste management, but do not address hazardous wastes specifically, nor
e-waste management.

The most relevant measure implemented for managing e-waste is the Hazardous Waste Management Plan of the
Abidjan district, adopted by the Government of Cote d’Ivoire in October 2009, following the tragic dumping of toxic
wastes in 2006. Though the plan does not specifically mention e-waste, it provides interesting tools that would
apply, such as a waste market place and guidelines for the take-back and valorisation of wastes.

In the context of the ongoing ‘Probo Koala’ project being undertaken by the Government of Cote d’lvoire, the Secretariat
of the Basel Convention and other partners, national legislation is being reviewed, drafted and implemented so as to
strengthen the national capacity to control transboundary movements of hazardous chemicals and wastes. This project
will contribute to the implementation of existing international agreements dealing with chemicals and hazardous wastes
to which Cbéte d’Ivoire is Party i. e. the Basel Convention, the Rotterdam Convention and the Stockholm Convention® .
It will also address measures to improve coordination and synergies at the national level with respect to chemical safety
policy. It is expected that the project will lead to the adoption of revised national legislation and regulations addressing
obligations related to hazardous waste (and consequently, e-waste) and chemicals management as stipulated in the
Basel Convention and other relevant international agreements.

243 Ghana

There are a number of laws and regulations that have some relevance to the control and management of hazardous
wastes (including e-waste) in Ghana, but they do not address the dangers posed to humans and the environment.
The existing law in Ghana that could best form the basis for e-waste management is the Environmental Protection
Agency Act, 1994 (Act 490). Section 2 of the Act requires that inter alia: (i) standards and guidelines relating to the
pollution and the discharge of toxic wastes and the control of toxic substances are prescribed; (ii) activities and

8The project is also aimed at strengthening the capacity of Cote d’lvoire to control transboundary movements of hazardous chemicals and
wastes in the context of the International Health Regulations (WHO, 2005) and management of slops or residues controlled under Annexes |
and Il of the Convention for the Prevention of Pollution from Ships (MVARPOL).
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the generation, treatment, storage, transportation and disposal of industrial wastes are coordinated and controlled;
and, (iii) the volumes, types, constituents and effects of waste discharges, emissions, deposits or other sources of
pollutants and/or substances which are hazardous or potentially dangerous to the quality of life, human health and
the environment are controlled. Section 10 of the Act establishes the Hazardous Chemicals Committee tasked with
monitoring the use of hazardous chemicals by collecting information on the import, export, manufacture, distribution,
sale, use and disposal of such chemicals. Although this Act does not make specific reference to e-waste, it provides
a framework for the management of hazardous substances.

New specific regulations with relevance to EEE and e-waste are the LI 1932 Energy Efficiency Regulations,
2008 (Prohibition of Manufacture, Sale or Importation of Incandescent Filament Lamp, Used Refrigerator, Used
Refrigerator-Freezer, Used Freezer and Used Air-Conditioner). This prohibits the import as well as the sale and
distribution of used refrigerators, freezers and air-conditioners. The enforcement of these regulations at this
moment remains challenging.

2.4.4 Liberia

Liberia has no specific legal instruments relating to e-waste management. However, policies and legislation relating
to waste management in general do exist, as well as a broad national legal and institutional framework for the
development, adoption and enforcement of such measures.

The Act creating the Environmental Protection Agency requires an environmental impact assessment of all
activities, decisions, programmes, projects and policies, which may have significant impacts — beneficially and
adversely — on human health and the environment. The National Environmental Policy of Liberia provides a broad
framework for the proper and responsible management of natural resources and the protection of human health
and the environment. Part IV of the Environmental Protection and Management Law provides for the establishment
of standards by the Agency, including water and air quality, toxic chemicals and pesticides (including POPs),
hazardous wastes and materials and waste management.

2.4.5 Nigeria

Among the existing legislative and regulatory framework related to e-waste in Nigeria, the Harmful Waste (Special
Criminal Provisions) Act Cap H1 LFN 2004 has a strong influence in regulating e-waste management. The law
prohibits the carrying, depositing and dumping of harmful wastes on any land and territorial waters. It prohibits
certain activities generating harmful wastes, and lists such activities.

The Act is linked to two other key regulations. The National Environmental Protection (Waste Management) Regulations
S.1.15 of 1991 regulate the collection, treatment and disposal of solid and hazardous wastes from municipal and
industrial sources. The National Environmental (Sanitation and Wastes Control) Regulation S.1.28 of 2009 applies
to issues of environmental sanitation and all categories of wastes, including e-wastes. It regulates the adoption of
sustainable and environmentally friendly practices in environmental sanitation and waste management, so as to
minimize pollution. Furthermore, it obliges all manufacturers and importers of various brands of products to comply
with a product stewardship programme and an extended producer responsibility programme. In particular, this
Regulation provides for e-waste to be subject to extended producer responsibility programmes from 2011.

Based on the above-mentioned measures, the National Environmental Standards and Regulations Enforcement
Agency (NESREA) drafted regulations, which may be cited as the National Environmental (Electrical/Electronics
Sector) Regulations S.I. No. 23 of 2011. The principal objective of these regulations is to prevent and minimize
pollution from all operations and ancillary activities of the EEE sector to the Nigerian environment. The regulations are
based on a life-cycle approach and are intended to cover all aspects of the EEE sector from cradle to grave, thus also
including e-waste. NESREA also developed a guide for importers of used EEE into Nigeria, which contains the guiding
principles, requirements for import of used EEE, and the description of items that are not allowed to be imported to
Nigeria. According to this guide, all importers of used EEE in Nigeria are required to register with NESREA.
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Chapter 3. Socio-economic
impacts of the e-waste sector in
Nigeria and Ghana

3.1 Introduction to the socio-economic study

In order to provide a sound basis for decision-making,
in-depth socio-economic studies were carried out in
Nigeria and Ghana® that elaborate on the operations and
sustainability impacts of the refurbishing and e-waste
recycling sectors in both countries. In addition, currently
practiced recycling technologies were compared with best
available technologies and both were analyzed on the
basis of their applicability in the West African context. As a
result, “best applicable technologies” (see footnote 3) were
proposed for implementation in Nigeria and Ghana. Here,
particular emphasis was on systems and technologies that
yield multiple gains in the field of environmental protection,
working conditions and employment creation, as well as in
general economic terms.
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