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HIGHLIGHTS

e In 2019, 53.6 million metric tonnes of electronic waste (e-waste) were generated
globally, projecting an expected annual increase to 74.7 million metric tonnes by 2030,
according to the Global E-waste Monitor 2020 study (Forti et al, 2020). Africa
contributed 2.9 million tonnes of e-waste in 2019, averaging 2.5 kilograms per person.
Only 0.9% of this waste was properly recycled, giving Africa the lowest recorded rate of
recycling worldwide (Forti et al., 2020). Despite being the second-lowest e-waste
producer per person, the continent relies heavily on imports, constituting over 60% of
the total e-waste. Collaboration is crucial among all players in the electronics industry to
tackle this issue, with manufacturers taking responsibility for a product's entire life cycle
(World Economic Forum, 2022).

e Thereis agrowing concern about theillegal trade of e-waste globally. Ghana and Nigeria
are among African countries receiving significant e-waste shipments from industrialized
nations. Nigeria alone receives 500 containers per month carrying electrical and
electronic equipment (Vusumuzi and Mfowabo, 2020). An estimated 400,000
secondhand computers are imported monthly, with only about half in working order.
According to research by Fobil (2023), Agbogbloshie, a former wetland in Accra, Ghana is
home to the largest e-waste dump site in the world, with an unregulated and unorganized
structure of informal electronic waste recycling that exposes workers to grave
occupational hazards. Europe, the US, and Asia contribute to this influx of e-waste,
highlighting the transnational nature of the problem.

e |n Africa, e-waste management methods are often rudimentary, involving backyard
practices, manual stripping for resale, burning to recover materials, and dumping bulk
components in open sites (Forti et al., 2020). These methods expose locals and laborers to
hazardous substances present in e-waste, leading to environmental contamination. The
need for safer and more sustainable e-waste management practices is evident.

e The circular economy offers a departure from the traditional "take-make-dispose"
linear model. It promotes a regenerative system where materials and products are
designed for recycling, repair, and reuse. This approach aims to reduce waste production
and instill environmental responsibility throughout the lifespan of electronic products.

e Recycling e-waste is a crucial aspect of sustainable waste management, as it allows the
recovery of materials like plastics, glass, and metals. However, only 17.4% of the world's
e-waste is currently collected and recycled due to various challenges in the recycling
process (Forti et al., 2020). Overcoming these challenges is essential to harness the
valuable resources within e-waste and move towards a more sustainable and circular
approach to managing electronic waste globally.




INTRODUCTION

In this brief, we provide insight into some of the environmental challenges posed by poor
e-waste management. We discuss the extent of the e-waste problem in Africa and explore
some of the sustainable ways of dealing with the issue. Modern lifestyle, technical
innovation, and global economic success have resulted in an ever-increasing amount of
e-waste, posing environmental and health hazard (Bhuiya et al. 2020). Globally, around
two billion metric tonnes of waste is generated. Global e-waste has been rapidly growing,
with a total generation of 53.6 Mt in 2019, up 21% since 2015 (Shahabuddin et al., 2023;
Tiseo 2021). Approximately 83.0% of all e-waste created in 2019 was undocumented and
hence likely to be publicly burned or illegally disposed (Shahabuddin et al., 2023; Balde et
al., 2017), posing a major hazard to human health and the environment. In 2019, the
remaining 17% of e-waste was collected and correctly recycled. The infographic below
depicts the worldwide e-waste generation patterns and potential value.

FIGURE 1.0: WORLDWIDE E-WASTE GENERATION PATTERNS AND
POTENTIAL VALUE
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53.6Mt of e-waste was generated in 2019, and it is projected to reach 74.7 Mt by 20230.
Image source: ITU Global E-Waste Monitor 2020
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Recycling e-waste is a rich raw material source since it contains a diverse variety of
commodities such as metals, glass, and plastics. However, owing to the difficulty of
collecting and recycling, only 17.4% of global e-waste gets collected and recycled (Forti
et al. 2020). Recycling e-waste is challenging because it contains metals with varying
physicochemical characteristics, including toxic halogen metals (llankoon et al. 2018a).
If these hazardous chemicals are not appropriately disposed of, they may represent an
environmental problem (Lu et al. 2015). To decrease human health hazards and
environmental damage caused by landfilling, proper waste management procedures
and the safe disposal of e-waste have become a worldwide concern (Song and Li, 2015).
Because of its complicated combination of toxic, valuable, base, and other elements,
e-waste collection and recycling is difficult to manage and process. E-waste is made up
of 40% metal, 30% plastic polymers, and 30% oxides of various materials (Sahajwalla
and Hossain, 2020). Hossain, 2020).

FIGURE 2.0: SHARE OF MATERIALS USUALLY FOUND IN E-WASTE
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Waste management has become a health and environmental concern in developing
African countries due to weak waste management governance systems, inadequate
waste collecting equipment, and expanding city populations amongst other factors.
Goods must be disposed of or adequately processed with material and/or energy
recovery at the end of their life cycle (EoL) (Petronijevic et al., 2020). The informal
sector's dominance in many African countries accounting for more than half of GDP in
several of these countries (Parrot, 2008) has exacerbated the problem in the case of
waste electrical and electronic equipment (WEEE). Design for Environment (DfE)
principles (Telenko et al., 2016) and sustainable product design measurement (Han et
al., 2021) may be utilised to discover appropriate circular economy solutions in Africa.




LANDSCAPE OF E-WASTE IN AFRICA

Data on e-waste recycling firms in Africa are currently outdated and few, which may be
attributed to a lack of openness among sector operators and a hint that the industry
remains informal in many countries. Only 0.9% of the 2.9 Mt of generated e-waste in
Africawas collected in 2019 (Forti et al., 2021), and it was estimated that 55.2 kt e-waste
was generated in Ethiopia, 51.3 kt in Kenya, 50.2 kt in Tanzania, 125.1 kt in Angola, 26.4 kt
in Cameroon, 18.3 kt in Congo, 585.8 kt in Egypt.

In 2017, Nigeria generated over 288,000 tonnes of e-waste (Bimir, 2020), while in Ghana,
approximately 15% of imported electrical and electronic items were not functional in
2009. Atlantic Recycling (which operates on repair and re-use activities), City Waste
Recycling, FIDEV Recycling (which operates on dismantling and trading of scrap metals),
and Blancomet Recycling (which operates on dismantling and trading of scrap metals)
were discovered to be primarily involved in metal recycling in Nigeria. However, there is
no data on the amount of processed garbage (Bimir, 2020).

In 2015, about 17,733 tonnes of e-waste were collected and recycled in South Africa by
27 recycling firms (Bimir, 2020). 79% of these businesses were in ICT and consumer
electronics. In 2018, Kenya had 45.6 million mobile customers, and recycling was done at
both dumpsites and main collection locations (Bimir, 2020). In 2016, Egypt had 97.8
million mobile customers (Bimir, 2020). Although the International Technology Group,
Recycle Bekia, and Eco Integrated Industrial Systems are rising companies in recycling,
the informal sector dominates. All these companies are involved in metal recycling in
Africa.

The transboundary flow of obsolete electronic gadgets from industrialised to African
nations, in particular, must be addressed. According to Sildar et al. (2018), 16 to 38% of
e-waste is collected in the EU and 80% in the US is exported "legally and/or illegally" to
underdeveloped nations in the form of reused or abandoned electronics. In 2016, at least
one-third of the 2.2 Mt (Balde 2017) of African e-waste amount was assessed to have
been illegally imported. Fighting dispersion, contamination, and the loss of target
materials to unwanted streams is essential (Sildar et al., 2018). Manual disassembly
recovers the most original components and materials without destroying them, making it
simpler to organise and reuse them. To do this, electronic products manufacturers must
adhere to the Design for Environment (DfE) principles established by Telenko C. et al.
(2016)] and pick those that guarantee that all electronic products marketed in the
African market meet the intended design.




Nigeria received the continent's first smartphone assembly plant in 2017. AfriOne, which
is based in the free zone, manufactures 120,000 units each month that are sold between
$92 and $108 to middle-income class customers, who make up a substantial portion of
Nigeria's tens of millions of consumers. Because the bulk of smartphones sold on the
African continent are imported, the number of outmoded mobile phones will continue to
rise in the future.

Most e-waste management efforts in Africa are still informal, posing a risk to the
environment and individuals. In 2019, the value of raw materials included in electrical and
electronic waste was predicted to be US$10 billion (Forti et al., 2020). This implies that
Africa must recognise that urban mining is not just a sustainable method of managing its
mining resources (resource preservation), but also a way of significantly boosting revenue
when done properly. Furthermore, improving repair services in the formal sector through
appropriate training can be a source of wealth creation. For example, in 2016, there were
340 SMEs in the repair business in Austria, employing approximately 1259 people and
having an estimated turnover of €113,494,000 (Koppl et al., 2019).

The figure below shows the types of e-waste and their examples:

FIGURE 3.0: TYPES OF E-WASTE AND SOME EXAMPLES

Categories Examples

Fridge and freezers, washing machines, cookers, air conditioners dishwashers
microwav es, electric radiators etc

Small household appliances Toaslers, irons, clocks, v acuumcleaners, electric keltles, grinder-mixture-blenders, elc

IT and telecommunicationg Laptop/desktop compuler, phones, calculating devices, printers and scanners, copy in
equipment machines, network cables, wili modems, communication satellite etc

TVs, radios, musical equipment, hi-fi equipmenl, camcorders, digital cameras, audi
play ers etc

Consumer eqguipment

Fluorescent tubes (straight and compact), halogen bulbs, LED bulbs, sodium bulbs, high

Lighlting equipment I e o ann o
ghiing ¢ intensity discharge lamps elc

Lawn mowers, drlls, sewing machines, electrical saw elc

Game consoles, running machines, electric trains, racing cars elc

Dialysis machines, medical fridge and freezers, ultrasound machines, cardiolog)

Medicaldevices
equipment, analy sers,respiratory v entilalors, electronic lhermomelers. elc

Monitoring and Data acquisition systems, microcontrollers, sensors, valves, smoke detectors
nstruments thermostats, heating regulators, elc

Automatic dispensers Hol and cold drinks dispensers, spray dispensers, money dispensers alc.

Source: (Health and Safety, 2013) as reported by Shahabuddin et al. (2023)




CIRCULAR ECONOMY: A SUSTAINABLE PARADIGM FOR
MANAGING E- WASTE.

The circular economy represents a fundamental departure from the conventional linear
model of "take-make-dispose." At its core, it champions a regenerative system wherein
products and materials are meticulously designed to be reused, repaired, and recycled.
This holistic approach not only minimizes the generation of waste but also fosters
environmental responsibility throughout the lifecycle of electronic devices.

One of the key principles of a circular economy is designing products for longevity and
durability. By prioritizing the creation of electronic devices with extended lifespans,
consumers have access to technology that lasts, reducing the frequency of upgrades and
subsequent waste generation. This emphasis on durability promotes a shift away from
the prevailing culture of planned obsolescence, wherein products are intentionally
designed with a limited lifespan to encourage replacement.

The second foundational principle underscores the importance of reuse, repair, and
refurbishment. In the context of e-waste management, this principle advocates for
salvaging and rejuvenating electronic devices instead of discarding them. By promoting
repair and refurbishment services, the circular economy mitigates the environmental
impact of electronic waste and extends the lifespan of devices, contributing to a
significant reduction in overall waste generation.

Recycling and recovery of materials constitute another critical aspect of the circular
economy. Efficiently extracting valuable materials from discarded electronics not only
reduces the demand for raw materials but also lessens the environmental burden
associated with mining activities. This process ensures that resources are utilized in a
sustainable and responsible manner, contributing to the preservation of finite resources
and the mitigation of environmental degradation.

Minimization of waste and environmental impact is the final principle guiding a circular
economy. This involves strategies to minimize waste generation at every stage of the
product lifecycle. By preventing pollution and environmental degradation, the circular
economy strives to create a closed-loop system that not only conserves resources but
also protects ecosystems and biodiversity.

The adoption of a circular economy approach in e-waste management vyields
multifaceted benefits, starting with resource conservation and efficiency. By reducing the
need for raw material extraction, the circular economy contributes to the preservation of
finite resources, such as metals and minerals. This not only addresses the environmental
impact of mining but also helps mitigate the social and ethical challenges associated with
resource extraction.
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Moreover, the circular economy creates economic opportunities and fosters job creation.
As the recycling, upcycling and repairs industry expands, job opportunities in the e-waste
management sector may also grow. This not only contributes to sustainable economic
development but also aligns with the broader goal of creating a green an inclusive job
market.

Simultaneously, the circular economy approach promotes environmental and social
sustainability. Through the reduction of environmental pollution, particularly in terms of
hazardous substances leaching into soil and water, the circular economy contributes to
the preservation of ecosystems and the overall health of the planet. By formalizing
e-waste management processes, the circular economy ensures health and safety
improvements for workers, a stark contrast to the informal and hazardous recycling
practices prevalent in many regions.

Energy savings achieved using recycled materials instead of raw materials are enormous
asindicated in the table below. This is very beneficial to the environment because it allows
us to avoid the destruction of landscapes and to reduce CO2 emissions, which are mainly
responsible for the climate change that the planet is currently experiencing. Worldwide,
eco-design using some DfEs should be implemented in every sector without exception to
ensure that the sustainable management of resources and a “circular economy” are
achieved.

FIGURE 4.0: ENERGY SAVED BY USING RECYCLED MATERIALS OVER
VIRGIN MATERIALS
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Source: (Massa and Archodoulaki, 2023; Nnorom and Osibanjo, 2008).




E-WASTE RECYCLING PROCESS IN A CIRCULAR ECONOMY

After size reduction, the following separation technologies can be used (Sildar, 2018):
corona-electrostatic and eddy-current separation, which are based on differences in the
electrical conductivity of the materials; magnetic separation, which involves separating
metals based on their magnetic properties; gravity separation (also known as
density-based separation), which is based on density and particle size; and optical
separation, all with the goal of refining. There are three types of recycling metallurgical
processes: hydrometallurgical, pyrometallurgical, and biometallurgical processes, as well
as combinations of these.

The first two procedures (Sildar, 2018) are now the most common approaches for e-waste
processing with materials recovery, with just a few laboratory experiments for e-waste
treatment via bio-metallurgical processes. Bioleaching of metals from e-waste, on the
other hand, offers the potential for future advancement. Oxidative leaching for metal
extractionis followed by separation and purification in hydrometallurgical metal recovery
procedures. It has less hazardous residues, reduced emissions, and more energy efficiency
than thermal treatment/pyrometallurgy. Traditional hydrometallurgical technology is
used to recover metals from primary ores in hydrometallurgical processes (Khalig, 2014).
Biotechnology will play a crucial role in the future of e-waste treatment and material
recovery due to its cost-effectiveness and environmental efficiency (Wang et al., (2012).

To improve material recovery rates without negatively impacting the environment, more
investment in advanced technologies, especially in metal recovery, is required for the
state-of-the-art end-processing of e-waste. However, this is not currently a realistic
solution for developing countries like many African countries that lack the financial
resources or management necessary for development. For example a typical aluminum
smelter in Europe requires a minimum input of 50 thousand tons of aluminum scrap per
year and an investment cost of about €25 million to run a plant. Only a few companies in
the world, such as Aurubis AG in Germany, Boliden in Sweden, DOWA in Japan, Umicore
in Belgium, and Xstrata in Canada, are equipped with the technical know-how,
sophisticated flow sheets, and sufficient economy of scale for precious metal refinery to
fulfill technical and environmental requirements. The integrated smelter-refinery of
Umicore Precious Metal Refining in Belgium has the capacity to produce 2400 tons of
silver, 100 tons of gold, 25 tons of palladium, and 25 tons of platinum per year at an
investment cost of more than €500 million.




ESTIMATES OF VALUABLE MATERIALS RECOVERED VIA
E-WASTE RECYCLING

E-waste accounts for about 25% of yearly silver (Ag) and gold (Au) output, as well as 65%
of Palladium (Pd) and Platinum (Pt) production (Balde et al., 2017). Furthermore, metal
recovery from electrical and electronic equipment reduces the substantial CO2
emissions associated with primary metal manufacturing. The Umicore method (Merkes et
al., 2009) emits just 3.73 tonnes of CO2/ton of metal while recovering 75,000 tonnes of
metal from 300,000 tonnes of precious materials and smelting byproducts, compared to
17.1 tonnes of CO2/ton of metal when employing a primary production route. The
constant development of these techniques results in extremely low emissions and the
prevention of precious metal dust loss. Recycling of e-waste should be promoted globally
due to the huge energy savings from employing recycled materials over virgin materials.

INNOVATIVE APPROACHES TO E-WASTE MANAGEMENT IN A
CIRCULAR ECONOMY

The use of novel technology in e-waste treatment represents a watershed moment in the
worldwide movement towards sustainability. From smart collection systems and
automated sorting technologies to closed-loop recycling procedures and EPR
programmes, these advancements are paving the way for a future in which electronic
products are not only functional but also environmentally conscious. These ideas lead us
towards a more sustainable and circular road to electronic use and disposal as we
negotiate the complicated environment of e-waste:

Closed-Loop Recycling procedures: Closed-loop recycling procedures offer a paradigm
change in the way e-waste recycling is approached. Traditional processes often follow a
straight path, with resources being downcycled or lost along the process. Closed-loop
recycling, on the other hand, emphasises a circular approach in which materials are
recycled indefinitely without major deterioration. This decreases not just the need for raw
materials, but also the environmental impact of e-waste recycling. Closed-loop
technologies guarantee that important resources, such as rare metals, remain in the
manufacturing cycle, leading to a more sustainable and resource-efficient environment.




Modular Design for Easy Repair and Upgrade: The modular design idea tackles the core
cause of most e-waste, which is a lack of reparability and upgradability. Modular design
technologies enable the disassembly and replacement of individual components,
prolonging the lifetime of electronic products. This strategy not only decreases e-waste
creation but also adheres to circular economy concepts. Consumers may readily fix and
update their gadgets, creating a sustainable and ethical consumption culture. As a
consequence, the technology sector is rapidly transitioning towards designs that place a
premium on lifespan and repairability.

Programmes for Extended Producer Responsibility (EPR): Collaboration with
Manufacturers; EPR programmes are a collaborative approach to addressing the
environmental effect of electronic devices by policymakers and manufacturers.
Manufacturers are progressively becoming essential players in their goods' whole
lifespan. Manufacturers engage in the appropriate disposal, recycling, and recovery of
their electronic devices via joint projects. This partnership guarantees that e-waste
responsibility is shared throughout the whole value chain, pushing producers to adopt
sustainable manufacturing practises and decrease the environmental effect of their
goods.

Incentives for Sustainable Product Design: One of the most important aspects of EPR
programmes is incentivizing sustainable product design. Governments and
environmental organisations are enacting rules to encourage businesses that include
environmentally friendly elements into their goods. Tax rebates, subsidies, or
preferential treatment in procurement procedures are examples of these incentives. EPR
programmes encourage businesses to build goods that are not only technologically
innovative but also environmentally responsible by matching financial incentives with
sustainable design practises.




E———————— S
HOW COUNTRIES IN AFRICA ARE HANDLING E-WASTE

The illicit trafficking of discarded electrical and electronic equipment is a major global
transnational issue. In Africa, Ghana and Nigeria are among the largest receivers of
e-waste from developed countries. It is expected that 500 containers of electrical and
electronic equipment enter Nigeria each month (Vusumuzi and Mfowabo, 2020).
According to the same source, over 400,000 secondhand computers are imported each
month, with only about half of them remaining functional (45% of the equipment comes
from Europe, 55% from the United States, and 10% from Asia).

According to the same source, roughly 300 containers of used and/or electrical and
electronic equipment waste arrive in Tema's ports every month, and 75-80% of them
cannot be repurposed. South Africa is dealing with a significant e-waste problem (5.4
kg/per inhabitant) (Borthakur, 2020) due to massive generation and insufficient
management mechanisms, posing enormous environmental challenges. Crude
procedures such as burning are employed to recover precious metals and reusable
components in Ghana (Agbogbloshie) and Nigeria (Alaba) (Vusumuzi and Mfowabo,
2020).

In Egypt, there is no explicit regulation to oversee and enforce sustainable e-waste
management. Electronic garbage is mostly handled by the informal sector, and after being
separated into recyclable streams, it is either burnt or dumped in slums like Manshiet
Nasser (Mostata, 2018). Rwanda on the other hand is an East African nation with well-
organized e-waste management. Rwanda has a legislation that requires any individual or
group of people who wish to conduct business in this sector to get a licence (licence 1 for
collecting and transportation service, licence 2 for dismantling and refurbishing service,
and licence 3 for recycling service). There are also significant sanctions for people who
do not follow the law.




EMPLOYMENT CREATION THROUGH REPAIRING, REMANUFACTURING,
AND UPCYCLING TO EXTEND USE CYCLES OF ELECTRONIC
WARES/EQUIPMENT.

According to a report published by the Ellen Macarthur Foundation (2021), Africais home
to hundreds of repairs and refurbishing enterprises. They are critical in bridging the
so-called digital divide between rich customers and others whose access to
electronic devices is restricted due to expensive pricing. One such example is Nigeria's
Otigba computer town, which serves as a centre for new computers, old, imported PCs,
and reconditioned electronics (Ellen Macarthur Foundation, 2021). It has approximately
2,500 daily sales, which include assembling, repairing, and refurbishing computer and
ICT components (Ellen MacArthur Foundation, 2021).

More than 30,000 individuals are employed in the repair and remanufacture business in
Accra and Lagos alone. Repair and refurbishment give a substantial economic potential
that may be expanded. WeFix, a South African repair company started in 2006, is one
example of this, having evolved into a nationally recognised brand with over USD 26
million in sales (Ellen MacArthur Foundation, 2018). Other firms generate value from
e-waste and help to keep items and materials in use by upcycling.

In Tanzania, the BuniHub maker space in Dar es Salaam has a 3D printer made completely
of e-waste components, which has sparked interest from at least eight other nations. In
Ghana, the KLAKS 3D team in Kumasi has launched a computer firm that manufactures
3D printers out of e-waste (Ellen MacArthur Foundation, 2021). Businesses that
specialise on repairing, remanufacturing, and upcycling electronics assist both people
and the environment by prolonging a product's end-of-life, eliminating the demand for
virgin materials and toxic waste and pollutants.

Making use of the economic potential of urban mining

The extraction of materials from complicated waste streams is known as urban mining
(Ellen MacArthur Foundation (2021). In African nations, the economic possibility for
e-waste urban mining is enormous. Smartphones are fueling urban mining: about 1.5
billion are supplied each year, with each item having components worth more than USD
100 - this implies a potential value of USD 150 billion that enters the market each year.
This value should be preserved in the system. Even if the elements in cellphones were
recovered via recycling - the least lucrative loop in a circular economy - they might be
worth up to USD 11.5 billion (Ellen MacArthur Foundation, 2021). Despite this, only
17.4% of e-waste is officially collected and recycled worldwide (Forti et al., 2020). Urban
mining is currently more cost-effective than obtaining metal ores from the earth. It may
also be used to reduce the continuing depletion of Africa's natural stock of precious
metals, as well as the severe environmental consequences. However, in cities and
countries where e-waste materials recovery is a source of cash for many, any solution to
resolving e-waste value chains must involve the safe and fair integration of informal

workers who rely on e-waste for a living. m




INCREASING THE AMOUNT OF E-WASTE RECYCLED IN
ORDER TO GENERATE CASH.

In terms of value creation via the capture and successful recycling of valuable
commodities, the development of e-waste collection, grading, and recycling facilities
provides a critical potential for African nations. Due to limited access to collection
facilities, a considerable portion of the e-waste created in African communities is not
recycled. The construction of community e-waste collecting facilities will offer technical
and material supply chains for electronic device recycling, ensuring that the value of
e-waste is tapped at the grassroots level and that it does not end up in landfill. The
establishment of innovation hubs, co-working spaces for repair operations, and e-waste
Material Recovery Facilities (MRF) with related training resources would provide people
and technical skills for e-waste circularity and resource reutilisation, resulting in
economic and environmental benefits. If the industry is backed with the correct policy
combination, it has the potential to create millions of employment (World Economic
Forum, 2019). E-Terra Technologies Limited, a Nigerian firm that provides e-waste
collection, recycling, and hardware shredding, is one example of e-waste recycling in
action. This emphasis on e-waste recycling as a socioeconomic instrument has the
potential to enhance community prosperity and expedite involvement in the circular
economy (Ellen MacArthur Foundation, 2021)

Using technology to its full potential for e-waste management

Ellen MacArthur Foundation (2021) further reports that the adoption of digital
technologies in the e-waste management and recycling value chains is another important
approach for e-waste management in Africa. Using digital technologies to improve
operational efficiency is viewed as especially important given the significant transport
and logistics expenses involved with recycling and haulage, particularly for towns and
economies without direct access to deep berth ports. Another area where technology
may help is in boosting trade transparency and mitigating waste crime. This may involve
using drone images and blockchain, as well as publishing and updating price indices for
commonly traded recyclable commodities in real time. With the new Basel Convention
"Prior Informed Consent" regulations becoming digital in the next years, such
applications are projected to become even more essential. This modification will need
governments submitting photographic proof that they are complying with the
convention's terms and transferring a resource rather than just exporting rubbish to
another country. The transition from paper to digital photographic evidence is likely to
boost compliance(Ellen MacArthur Foundation, 2021).
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WAY FORWARD - POLICY CONSIDERATIONS FOR
SUSTAINABLE E-WASTE MANAGEMENT IN AFRICA

As electronic waste (e-waste) challenges persist in Africa, the critical role of
policymakers and stakeholders in shaping effective and sustainable solutions cannot be
overstated. The following recommendations encapsulate a comprehensive approach to
e-waste management, addressing regulatory frameworks, public-private partnerships,
education and awareness campaigns, research and development initiatives, and
fostering international collaboration.

Strengthening Regulatory Frameworks:

One of the foundational pillars for effective e-waste management is the establishment
and fortification of robust regulatory frameworks. Policymakers must recognize the
urgency of updating and reinforcing existing regulations to keep pace with the dynamic
nature of the electronics industry. This entails stringent measures for the responsible
disposal, recycling, and recovery of electronic devices. By imposing clear guidelines on
manufacturers, recyclers, and consumers, regulatory frameworks become the bedrock
for ensuring compliance and accountability throughout the e-waste lifecycle.

Additionally, policymakers should consider implementing extended producer
responsibility (EPR) programs, where manufacturers are held accountable for the
end-of-life management of their products. These programs incentivize sustainable design
practices and shift the burden of responsibility towards those who have the greatest
influence over product design and life cycles.

Encouraging Public-Private Partnerships:

E-waste management requires a collaborative effort that transcends traditional
boundaries. Policymakers should actively encourage public-private partnerships to
leverage the strengths of both sectors. Public-private collaborations can facilitate the
development of innovative solutions, the efficient deployment of resources, and the
sharing of expertise. By fostering a collaborative ecosystem, policymakers can tap into the
private sector's innovative capacities while ensuring that public interests and
environmental goals are at the forefront of e-waste management initiatives.

Public-private partnerships could extend to initiatives such as creating e-waste recycling
hubs, establishing collection centers, and developing sustainable business models that
integrate environmental responsibility with economic viability. These partnerships can be
incentivized through tax breaks, grants, or other financial mechanisms, encouraging
businesses to actively participate in sustainable e-waste management practices.
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INVESTING IN EDUCATION AND AWARENESS CAMPAIGNS:

Education and awareness form the bedrock of sustainable e-waste management.
Policymakers should prioritize investments in public education campaigns that enlighten
consumers about the environmental impact of improper e-waste disposal and the
benefits of responsible consumption. Raising awareness about the importance of
recycling, refurbishing, and donating electronic devices can instill a culture of conscious
consumption among the public.

In tandem with public awareness campaigns, policymakers should integrate educational
programs into school curricula, fostering a sense of environmental responsibility from a
young age. By equipping the younger generation with an understanding of the
consequences of e-waste and the importance of sustainable practices, policymakers can
cultivate a future population that actively contributes to a circular economy.

Promoting Research and Development in E-Waste Technologies:

Investment in research and development (R&D) is crucial for advancing the technological
frontier of e-waste management. Policymakers should allocate resources to support R&D
initiatives that focus on innovative technologies for the efficient recycling and recovery of
materials from electronic devices. This could involve funding research projects exploring
novel recycling processes, sustainable materials, and the development of eco-friendly
alternatives to hazardous components. to hazardous components.

Furthermore, incentivizing private sector involvement in e-waste-related R&D can spur
innovation and drive the development of cutting-edge technologies. By creating a
conducive environment for technological advancements, policymakers contribute to the
emergence of more sustainable, efficient, and cost-effective e-waste management
solutions.

Fostering International Collaboration:

E-waste knows no borders, and effective management requires a collaborative global
effort. Policymakers should actively foster international collaboration by participating in
multilateral agreements and initiatives. Shared best practices, data, and technological
advancements can be disseminated through collaborative efforts, creating a collective
knowledge base for addressing the global e-waste challenge.

International collaboration can also facilitate the responsible transfer of e-waste
management technologies and expertise between nations, particularly from developed to
developing regions. This can help bridge the technological gap and ensure that all
countries, regardless of their economic status, have access to sustainable e-waste

management solutions.
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