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Executive summary

This policy brief summarizes the key recommendations based on lessons learned from the Sustainable
Recycling Industries (SRI) project in Ghana. The SRI project was implemented from 2015 to June 2025.
The first phase of the project focused on building a comprehensive knowledge base of the country’s
e-waste landscape. This included tying networks to entrepreneurs, policymakers and informal opera-
tors, conducting trainings on recycling methods, policy approaches and financing mechanisms, and
conducting applied research on selected waste streams such as e-waste plastics. The second phase,
starting in 2019, focused on sound management options for relevant sub-streams, in particular used
tyres, used lead-acid batteries (ULABs) and photovoltaic panels.

Based on the achievements and learnings obtained, these recommendations also intend to set direc-
tion towards the continuation of the initiated efforts. The main target audience for this brief are poli-
cymakers in Ghana and other stakeholders who can influence related decisions and policy directions.

The recommendations are summarized as:
1. Develop an effective financing system that supports sound e-waste management.

Ghana has an established legal framework and e-waste fund. These are important prerequisites for an
effective financing system in Ghana. Nevertheless, the system must still move to the stage where it
supports sound management of large e-waste volumes so that it can demonstrate tangible impacts on
resource conservation and pollution prevention. Priority should be given to those types of e-waste that
cause most harm to human health and the environment if not properly managed.

2. Government should lead by example.

A well-coordinated strategy for the management of used government equipment can serve as a signif-
icant pull factor for sound e-waste management. By channelling this equipment to fully compliant and
best performing recyclers in Ghana, the government can encourage wider adoption of sound manage-
ment practices.

3. Apply the waste hierarchy.

The waste hierarchy should be used as a compass in deciding which waste management
option should be preferred, prioritizing reuse and upcycling over recycling and (energy) recovery, with
disposal as the last option.

4. Continue organising the informal sector through associations.

Full integration of the informal sector seems unrealistic under the current socio-economic conditions
in Ghana. However, supporting informal workers in forming associations offers a practical way to en-
gage them in policy dialogues and serves as a fundamental step towards their gradual integration into
a well-regulated e-waste management system.

5. Support registered scrap dealers.

Support of associations must aim to a) reduce pollution, b) create jobs, and c) improve working condi-
tions. It must bring tangible benefits to all sides, including registered scrap dealers and the society at
large.

6. Prioritize potentially highly polluting sub-streams.

The highly polluting waste streams of used lead-acid and other batteries, waste cables, used tyres, PV
panels and accessories should be prioritized for sound management.
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7. Develop responsible solutions for hazardous and negative value fractions.

Some hazardous wastes should or cannot be reused or recycled and require other safe management
solutions. Ghana’s infrastructure in this area is underdeveloped so that many hazardous fractions must
either be stored, exported at high cost, or are managed in an irresponsible manner. It is therefore
necessary to plan for additional hazardous waste management capacities, including hazardous waste
landfills and co-processing options in industrial facilities. Of course, such processes require close mon-
itoring and guidance, as well as financial compensation mechanisms to cover the net costs.

8. Consider mandatory phase-out of hazardous substances in products.

E-waste contains various hazardous substances. Some of the worst pollutants can be replaced with
safer alternatives. While Ghana’s regulatory framework already includes a ban on certain substances,
enforcement and awareness are still limited and need to be strengthened.

9. Enforce regulations and apply sanctions to create a level playing field.

A fair playing field must be ensured where soundly operating companies have an advantage over pol-
luting practices. Enforcement needs to focus not only on formal operators, but also on informal oper-
ators.

Keywords
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1 Background

The Sustainable Recycling Industries (SRI) project has been implemented in Ghana since 2015 and will
end in June 2025. Its ten-year implementation can be divided into two phases:

Phase 1 focused mainly on building a comprehensive knowledge base on the country’s e-waste land-
scape, tying networks to entrepreneurs, policymakers and informal operators, conducting training on
recycling practices, policy approaches and financing mechanisms, and conducting applied research on
selected streams such as e-waste plastics. Phase 1 has already resulted in several tangible actions and
outputs, such as the Technical Guidelines for Environmentally Sound Management of E-waste, which
is now a core element of Ghana’s regulatory e-waste regime.

Phase 2 started in 2019 and was well coordinated with other e-waste projects funded by the German
government and the World Bank, which were able to build on the baseline assessments and networks
developed in SRI 1. This division of work resulted in SRI 2 having a strong focus on relevant sub-streams,
in particular used tyres, used lead-acid batteries (ULABs) and photovoltaic panels, which was reflected
in various business support, policy support, training and conformity assessment activities.

At the end of the second phase of the project, there are several promising signs that SRI inputs are
being integrated at the policy and business levels in Ghana. These include the following aspects, among
others:

e The Technical Guidelines for Environmentally Sound Management of E-waste form an inte-
gral part of the country’s regulatory framework for the e-waste sector.

e The Standard Operating Procedures for Environmentally Sound Management of Used Lead
Acid Batteries have not only been adopted by Ghana as a binding minimum standard but are
also being used in other countries such as Nigeria and Tanzania.

e Various companies continue to use SRI-inspired innovations, including the sorting and recy-
cling of e-waste plastics, using waste tyres for rubber tiles, and substituting primary fossil
fuels in industrial processes.

e Various informal sector networks are now organized and recognized in registered associa-
tions. This has given them a semi-formal status with official recognition and representation in
sectoral policies.

e Training content and material developed by SRI are now part of a TVET curriculum on recy-
cling technology. The curriculum has been adopted by the Commission for TVET Ghana and is
being used by three technical training institutes in Ghana.

It is also noteworthy that today’s decision-makers in e-waste related policy development, business
operations and conformity assessment are largely composed of individuals who have been in close
contact with SRI and have been involved in one or more of its support activities. Thus, the project is
shaping the country’s e-waste landscape beyond clearly measurable indicators.

However, not all challenges related to e-waste have been fully addressed during these ten years. Un-
sound collection, unsafe recycling, burning and dumping of e-waste and other types of problematic
products are still common in many parts of the country. Continued monitoring and sound policy strat-
egy and implementation are needed to achieve further improvements and secure the gains made over
the past decade. This policy brief summarizes the key elements for such continued efforts, based on
the lessons learned from the implementation of the SRI project. The main audiences for this brief are
policymakers in Ghana and other stakeholders who can influence related decisions and policy direc-
tions.



2 Recommendations

2.1 Develop an effective financing system that supports sound e-waste
management

A sound financing mechanism is the necessary backbone of any sustainable e-waste management sys-
tem. While many types of e-waste contain materials that have some value on commodity markets,
these values are often insufficient to finance the full responsible management of all e-waste fractions
(including those with lower or negative values). Moreover, focusing only on the valuable materials
ignores that fully responsible e-waste management (which properly manages the hazardous fractions)
makes a significant contribution to the environmental and human health, thus providing an important
service to society. If this added service of keeping the environment free of pollutants is not an integral
part of a country’s e-waste policy and supported by adequate funding, polluting recycling practices are
likely to continue.

With Ghana’s Environmental Protection Act (2025 Act 1124 - Part four on Electrical and Electronic
Waste)! the country has a developed legal framework for a financing mechanism that allows for the
collection of eco-levies from producers and importers of e-products, which are then used by a national
e-waste fund to finance sound e-waste management in Ghana. Implementation of this form of finan-
cial Extended Producer Responsibility (EPR) system has begun, and the levy collection and fund man-
agement are in place. However, the funds collected have not yet been used on a larger scale to finance
sound collection and management of e-waste. While an initial incentive-based collection trial has been
conducted in cooperation with a SRI-initiated collection centre in Koforidua?, it is essential to scale up
and expand the use of the collected funds so that it can play the role of a financing instrument that
will make a tangible difference to e-waste flows and management practices in Ghana.

While a legally compliant, transparent and well-targeted use of funds must be a very high priority, it
must also be recognised that the development and implementation of such a financing system will
require a learning process that can only be advanced through practical implementation steps linked to
internal and external monitoring and revision cycles. In this context, it should be noted that e-waste
financing systems are commonly benchmarked against quantitative outcomes (e.g. volume and market
share of responsibly collected and managed e-waste). Thus, the Ghanaian financing scheme should
aim for an implementation mode that collects relevant volumes of e-waste and can demonstrate that
these volumes are managed to a high environmental standard.

In terms of focus, it is important to consider whether the available resources should be used uniformly
to manage all types and fractions of e-waste, or whether potential resource limitations may argue for
prioritization. In the latter case, it is recommended to focus on those types of e-waste that can cause

! Formally Hazardous and Electronic Waste Control and Management Act (2016 Act 917).

2 |n addition, the KfW-funded MEST-PIU project developed an incentive system that has already
resulted in >750 tons of e-waste being sent for sound recycling (mainly cables, e-waste plastics and
batteries). The experience from this financing scheme should be used for the national e-waste fund
system.



most harm to human health and the environment (if not properly managed) and where sound financ-
ing can contribute to mitigating pollution problems.

2.2 Government should lead by example

Government agencies are major users of electronic products, batteries and vehicles. When these prod-
ucts become obsolete, they need to be managed in an environmentally sound manner. Currently, the
end-of-life management of government-generated e-waste (as well as used lead-acid batteries, waste
tyres, and other types of problematic wates) is not streamlined. A well-coordinated approach to the
management of used government equipment can be a significant driver for sound management: If all
e-waste from ministries, departments and agencies at various levels of government, as well as other
institutions such as schools and universities, were to be given exclusively to fully compliant and best-
performing recyclers in Ghana, this would create a significant driver for investment in formal e-waste
management, leveraging an economy of scale. To achieve this, the waste generated by the govern-
ment needs to be segregated into different e-waste types (e.g. IT equipment, waste tyres, waste lead-
acid batteries) and contracted out for management by private recyclers that are proven to use the best
recycling practices in Ghana, taking into account aspects of pollution prevention and control, occupa-
tional health and safety, and the waste hierarchy (see section 2.3). This policy approach can also be
designed to motivate beneficiary recyclers to continuously improve. Thus, expectations of manage-
ment and recycling processes may increase over time under such a regime.

2.3 Apply the waste hierarchy

Waste can be manged in a number of ways, including reuse and upcycling, recycling and energy recov-
ery. Decisions about e-waste (and many other types of waste) often come down to prioritizing one
type of management over another. While pollution-reduction practices have already taken precedence
in Ghana’s decision-making, the path to circularity will require more nuanced decision making. In this
context, the five-step waste hierarchy has proven a good ‘compass’. It basically says that sound waste
management starts with measures to prevent waste generation (highest priority). This may include
measures such as minimum durability requirements for products that effectively extend product life-
times.

most X
preferred 1 Prevention
5 s . The "3Rs"
Reduce, Reuse, Recycle
3 Recycling
least

Activities to reuse products (or parts thereof) have the second highest priority. Thus, products that can
be fully or partly reused should not be immediately recycled, but the reuse potential should be real-
ized. In this context, reuse is a broad term and includes concepts commonly referred to as refurbishing,
upcycling and repurposing.



The hierarchy also indicates that recycling (which results in materials that can perform the same or
similar functions as in their original use) is as priority No. 3, well above energy recovery and recovery
where the material is used for some very basic low value functions (e.g. backfilling operations). Dis-
posal should only be used when all other strategies cannot be applied and only in a well-controlled
manner.

In the transition to a more circular economy, production, consumption, and waste management poli-
cies should be guided by this hierarchy. The following practical examples can be derived from the SRl
fields of expertise:

e Waste car tyres can be a useful raw material for furniture production (reuse). Recycling and
energy recovery should not undermine such reuse.

e Butreuse cannot use all of Ghana’s used tyres. Subsequent recycling must come in to manage
as much of the remaining volumes as possible.

e Moreover, the recycling of car tyres is limited by the fact that the output products (rubber
tiles...) have a limited demand. Subsequently, energy recovery (e.g. as refuse derived fuel in
cement kilns) can close the remaining management gap if it is well managed (Arthur et al.
2020; Sautter et al. 2025).

2.4 Continue organising the informal sector through associations

The informal sector is a major factor in e-waste management and waste management in general in
Ghana. Basically, this means that workers have to earn their living without any form of employment
contract, social security, tax etc. but instead have to take independent economic activities to meet
their basic needs such as food, shelter, and clothing (“subsistence activities”). While there are some-
times calls for the full formalization of all informal e-waste workers into fully registered, tax-paying
and secure businesses, this vision seems unrealistic in the current socio-economic environment. It is
estimated that 80 % of all workers in Ghana are engaged in informal activities, which collectively con-
tribute to 27.4 % of the country’s GDP (Joy Business 2025). Collecting and handling waste and scrap
materials that can be processed and/or sold to traders with simple means is a common way for the
urban poor to generate income without relying on investment capital, technology or sophisticated
know-how. Upgrading informal e-waste entrepreneurs into fully formal enterprises may be possible in
some cases but will not close off the sector to potential new entrants seeking a basic livelihood in e-
waste collection, processing and trading.

It is therefore important to explore and implement other means of integrating informal actors into a
sound e-waste management system in order to achieve key policy objectives in the areas of a) pollution
reduction, b) employment creation, and c) improvement of working conditions.

A key strategy applied by the SRI project in partnership with various stakeholder groups was the or-
ganization of informal e-waste workers into associations. Among others, the SRI project facilitated the
formation of the Eastern Region Scrap Dealers Association (ERSDA), the Greater Accra Region Scrap
Dealers Association (GARSDA) and the Used Tyre Up-cyclers Association (UTUA). These associations
are a viable means of engaging informal actors in policy dialogues and a stepping stone to their formal
integration into a planned and well-managed e-waste management system. Among other things, these
associations can act as partners in a planned e-waste management system by being officially acknowl-
edged as collecting points under defined conditions, handover points and financial compensation for
their services. In return, the associations can and should also inform their members about regulatory
expectations and guidelines, such as refraining from unsound practices such as burning and dumping,
as well as means to increase efficiency and improve health and safety.



Based on the current situation of various regional associations, it is also advisable to move towards a
national platform organization for informal scrap collectors and dealers that can act as an umbrella
organization for policy developments related to e-waste (and other wastes as well).

2.5 Support registered scrap dealers

Formalisation through associations, as recommended in the previous section, is not a means in itself.
It must be guided by clear policy objectives, namely a) pollution reduction, b) employment creation,
and c) improvement of working conditions. To be successful, it must bring tangible benefits to all sides,
including registered scrap dealers, government and society at large. Thus, attempts at registration
must not only increase government control over informal networks, but must also provide tangible
benefits to the individuals and associations involved. These may include (but are not limited to) bene-
fits such as:

e Allocation of space to conduct controlled e-waste business activities;
e Official role as e-waste collectors with compensation elements beyond the scrap value;
e Access to health care.

In return, clear process and pollution reduction expectations should be agreed and enforced. Most
importantly, a no- burning, smelting and dumping policy should be applied and enforced. Further
steps may include phased strategies for upgrading the scrap sector, to be implemented in partner-
ship between government, scrap dealer associations and municipalities. It is strongly recommended
that metropolitan, municipal, and district assemblies be given the responsibility of registering both
scrap dealers and scrap yards. This will ensure that the assemblies can better monitor their opera-
tions, curb illegal activities and ultimately promote a more organized sector.

2.6 Prioritize potentially highly polluting sub-streams

Given that the volume of e-waste in Ghana is growing and that the national e-waste system is not yet
fully implemented (see section 2.1), consideration should be given to prioritizing those waste types
and management processes that are of particular concern if not properly managed. From the current
perspective, this is the case for the waste types and the processes listed in the table below:

Waste types Main concerns Main policy & mitigation options
Used lead-acid Unsound recycling that Strong enforcement of existing policies. Also see
batteries causes lead emissions and ex- | SRI Policy Brief on this topic (Manhart et al.
posure to workers and com- | 2024).
munities

e Incentive-based collection

e Development of sound management and
disposal options (e.g. in Ghana’s metallurgi-
cal industries)

Other batteries |e Uncontrolled dumping
e Fire outbreaks (lithium
batteries only)

Waste cables Open burning Incentive-based collection linked to mechanical
cable recycling & sound management of resi-
dues

e Close monitoring of tyre processing facilities

Used tyres e Open burning . . . ek
with special focus on pyrolysis facilities




Substandard pyrolysis/ .

energy recovery

Development and enforcement of technical
guidelines for pyrolysis facilities

PV panels and
accessories

Rapidly growing waste stream | e
that is unlikely to be collected

and recycled

tion 2.8)

Policy for lead-free PV panels (see also sec-

e Development of a take-back scheme

2.7
tions

Develop responsible solutions for hazardous and negative value frac-

As the country attempts to develop sound management systems for e-waste and other types of haz-
ardous waste, it is important to recognize that not all hazardous fractions can be reused or recycled.
There are different types of hazardous waste that require final treatment and safe disposal. The fol-
lowing waste types are examples of such hazardous e-waste fractions that require final management

solutions:

e CFCs from refrigerators (in the foams and cooling cycles of old refrigerators and freezers)
e Lead containing CRT glass
e Mercury, e.g. from gas discharge lamps

e Plastics with brominated flame retardants

e Toner dust

e Liquid crystal displays (the layers containing the crystals)

The following table provides an overview of the main final management options for hazardous waste,
without going into the technical details of the processes.

ing organic pollu-
tants

Waste types Examples Final management Description & comments
option

Small quantities |e CFCs Hazardous waste Fired by an external energy

of waste contain- |e  Toner dust incinerator source to produce tempera-

tures typically > 1100°C and
gas retention times > 3 sec-
onds.

Under such conditions, organic
pollutants are degraded.

Large quantities
of waste contain-
ing organic pollu-
tants

Plastics containing
organic flame re-
tardants

Liquid crystal dis-
plays (organic crys-
tal layers)

Controlled co-pro-
cessing/energy recov-
ery in existing indus-
trial facilities (e.g. ce-
ment kilns)

This process utilizes the calo-
rific value of the waste (energy
recovery).

These management options re-
quire sound emission monitor-
ing, including well-monitored
trial burns to avoid unintended
emissions.




Heavy metal e Smelting slags (e.g. | Well-controlled haz- | Stored and covered in such a
containing waste from ULAB recy- ardous waste disposal | way that the material cannot
cling plants) leak to the environment - in-
e Lead-containing cluding consideration of long-
CRT glass term scenarios such as seismic
e Mercury from lamp events and groundwater intru-
recycling (after sion.
inerting with sul- Some wastes (e.g. mercury
phur) waste) must be stabilized/ren-
dered inert prior to disposal.

Currently, Ghana’s infrastructure in this area is underdeveloped, with only limited capacity for hazard-
ous waste incineration and a cement kiln that is planning a trial burn for e-waste plastics. This results
in a situation where many hazardous fractions must either be stored, exported at high cost, or are
managed in an irresponsible manner.

While safe export of such fractions may be a viable option, shipments to final management solutions
in other countries are very costly and must follow the Basel Convention’s Prior Informed Consent pro-
cedure. Therefore, while export solutions are possible, they carry the risk of financially overburdening
Ghana’s e-waste management systems.

It is therefore advisable to plan for additional hazardous waste management capacity, particularly in
the following areas:

e Well-controlled hazardous waste landfill for metallurgical slags
e Further exploration and monitoring of controlled co-processing of hazardous wastes in cement
kilns and metallurgical furnaces.

It is clear that these strategies require close monitoring and guidance by EPA and should not be imple-
mented without thorough risk assessment and emission control measures. In addition, it must be rec-
ognised that the safe management of hazardous wastes is related to net costs. Therefore, ensuring
safe treatment of hazardous and negative value fractions requires a combination of regulatory en-
forcement and financial compensation mechanisms.

2.8 Consider mandatory phase-out of hazardous substances in products

E-waste is an environmental challenge for several reasons. One of the main reasons is the fact that
many e-products contain hazardous substances that are released into the environment if not properly
managed at the end of their life. While many substances are used because they perform technical
functions during the product’s use phase, some of the worst pollutants can be replaced with non-
hazardous alternatives without compromising the product’s functionality. A major step towards less
hazardous e-products has been the implementation and enforcement of the Restriction of Hazardous
Substances (RoHS) regulations in various jurisdictions since 2003. Such policies have been developed
and enforced by the EU, South Korea, China and California. Most of these RoHS regulations effectively
ban the use of lead, cadmium, mercury, hexavalent chromium, polybrominated biphenyls (PBBs) and
polybrominated diphenyl ethers (PBDEs) in electrical and electronic equipment placed on their na-
tional markets and have led to a significant reduction in the hazardousness of e-waste in these
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jurisdictions. Similar substance bans have also been introduced and enforced for batteries, restricting
the use of mercury, cadmium and lead in all or selected battery types and applications.

With the introduction of Legislative Instrument 2250 into the country’s e-waste regulatory framework,
Ghana has also adopted this strategy and banned the use of the six substances mentioned above,
including the same thresholds for residual concentrations. While this is an important element of a
holistic and sound e-waste policy, this regulatory element has not yet been widely communicated to
producers and importers of e-equipment for Ghana and has not yet been enforced. It is strongly rec-
ommended that Ghana take effective steps in this direction. Enforcement of these substance bans
should also be considered for batteries and photovoltaic panels®.

29 Enforce regulations and apply penalties to create a level playing field

Enforcement and sanctions are necessary to create a level playing field, i.e. fair competition, for all
players in the e-waste value chain. This is particularly important for highly polluting sub-streams such
as waste management in pyrolysis facilities and ULAB management. These waste streams deserve in-
creased and continued attention from regulators, and policy development and enforcement must be
guided by the following principles:

e Rules need to be set and enforced in a way that players avoiding negative impacts on the en-
vironment and human health are supported e.g. through the country’s e-waste financing sys-
tem (see chapter 0 for highly polluting sub-streams and key concerns).

e Conversely, operators (formal or informal) who do not meet the minimum requirements and
contribute to negative environmental and human health impacts must be sanctioned in a way
that clearly discourages these practices.

e Enforcement should not only focus on formal operators, but also include informal operators.

This combination should create a level playing field where sound operators have an advantage over
polluting practices. At the same time, it will protect public health and the environment, thereby achiev-
ing the country’s sustainable development goals.

3 From a global market perspective, bans and concentrations limits for heavy metals in batteries are
widely established and can be met by a wide range of brands and products. Market situation on cad-
mium- and lead-free photovoltaic systems is less clear and need further assessments.
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