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Executive summary

The workshop on WEEE Plastics (WEEEPs) hosted by the Geography, Environmental Management &
Energy Studies (GEMES) at the University of Johannesburg in November 2024, sought to address the
growing challenges associated with plastics from Waste Electrical and Electronic Equipment (WEEE) in
South Africa. Despite their relatively small volume compared to other plastic waste streams, WEEEPs
pose significant environmental and health risks due to their complex composition and potentially haz-
ardous additives. The workshop brought together a diverse group of stakeholders, including recyclers,
environmental NGOs, government representatives, and academic researchers. By fostering dialogue,
promoting transparency, and encouraging collaboration, the workshop paved the way for more effec-
tive and responsible management of WEEEPs in South Africa, addressing both environmental concerns
and industrial challenges.

The workshop was built around the Social-Ecological Systems Framework (SESF) developed by Elinor
Ostrom. The SESF helps identify crucial variables affecting WEEEP sustainability. Key variables include
the composition and quality of plastic waste streams, the technological capacity for sorting and pro-
cessing, and market demand for recycled materials. In WEEEP management, this translates to specific
challenges like the presence of brominated flame retardants (BFRs), the mix of different polymer types,
and contamination levels. The presence of hazardous additives particularly impacts the circular poten-
tial of WEEEP, requiring sophisticated separation and treatment processes.

Understanding how different factors interact is crucial for effective WEEEP management. The SESF
reveals complex interactions between technical, economic, and social factors. For example, the inter-
action between sorting technology capabilities and market prices for recycled plastics influences recy-
cling rates. Similarly, regulatory requirements for hazardous substance removal interact with pro-
cessing costs and technology investments. The framework helps identify how changes in one area (like
new regulations on BFR content) ripple through the entire system, affecting collection practices, pro-
cessing technologies, and end markets.

The SESF provides a structured approach for comparing WEEEP management across different contexts.
This comparison reveals how various systems handle similar challenges differently based on their spe-
cific circumstances. For instance, comparing EU WEEE plastic management systems with those in de-
veloping countries highlights how resource availability, regulatory frameworks, and market conditions
influence system effectiveness. Some regions might focus on high-tech automated sorting, while oth-
ers rely more on manual separation. The SESF helps identify which elements of successful systems
might be transferable to other contexts and which require local adaptation.

The key outcomes from the discussions grounded in the SESF are summarised after each subsystem
pairing: resource system and resource units; governance systems and users; outcomes and interac-
tions; and the last system —the broader related ecosystems and social, economic, and political settings.

Note on terminology: E-waste and Waster Electrical and Electronic Equipment or “‘WEEE’ are used in-
terchangeably. To distinguish specific reference to the plastics in e-waste the acronym ‘WEEEP’ is used,
it is important to recognise however, that WEEE and WEEEP systems are interconnected and reference
to some WEEE-specific considerations will impact WEEEP systems.

Keywords

Social-Ecological Systems Framework; Environmental Justice; WEEE; WEEE Plastics; South Africa; Sus-
tainability.



Originally hailed as "the material of a thousand uses," plastics
revolutionised manufacturing by providing an inexpensive,
versatile material that raised living standards globally. De-
spite their benefits of durability, lightweight properties, and
affordability, plastics gained a problematic reputation due to
environmental persistence and potential health concerns
from chemical additives like BPA and phthalates.

Today, e-waste represents a critical frontier in the plastic
challenge. Electronic devices contain various plastic compo-
nents that often include flame retardants and other additives
of concern. As technology cycles accelerate, massive quanti-
ties of plastic-containing electronics enter the waste stream,
creating unique recycling challenges due to their complex
material composition. Innovative approaches like bioplastics
and improved recycling technologies offer hope for address-
ing both traditional and e-waste plastic issues, recognising
that these materials remain essential to modern life despite
their imperfections.

“Plastics can constitute a significant part of e-waste and
can account for up to 20% of it.”

Veena Sahajwalla and Vaibhav Gaikwad, ‘The present and future of e-waste plastics recycling’[1]




1 Introduction

WEEE Plastics, or WEEEPs, is an often unacknowledged or deliberately unmentioned group of plastics
that form part of the larger WEEE stream requiring responsible management[2]. While the generation
volumes of WEEPs is statistically insignificant if compared to the amounts of PET, and other single-use
plastics and packaging, certain WEEEPs are highly hazardous due to the addition of certain chemicals
[3]. Hence, although comparably small, the impacts of consumption and production practices of
WEEEP need to be better understood so that potential negative impacts that become increasingly ev-
ident can be better mitigated. Not only is WEEE fast becoming significant share of our waste, conse-
quently, are WEEEPs. However, WEEEPs are also much less adapted for circularity because of their
more complicated composition and limited recyclability — it’s time to discuss WEEEPs[4].

WEEEPs are complex,
comprised of various
types of plastics and often
containing additives. It is
however crucial to avoid
the ‘panacea trap’ or our
need to find the ‘cure
all’.[5] The purpose of the
workshop was to invite
complexity into the dis-
cussion rather than look-
ing for the ultimate solu-
tion. Often panaceas we
all tend to fall into is the solution of policy implementation or enforcement. The ‘If only we had X’ to
solve this issue [6]. The workshop uses a complex adaptive systemic approach to move away from the
reductionist solutions and invite the complexity of the system into the discussions.

INVITATION TO
COMPLEXITY

Avoiding the
Panacea trap

To reap the economic benefit of recycling certain types of WEEEPs, processors would need to first be
able to distinguish, then separate and sort the plastics effectively, as well as manage those with the
harmful additives that require final treatment being non-recyclable by design [2]. The plastics industry
faces significant challenges with certain additives, particularly Brominated Flame Retardants (BFRs)
and those containing heavy metals like lead and cadmium. These substances when released (e.g.
through a fire or as part of leachate) pose considerable environmental and health risks. As a result, it's
crucial to identify, separate, and properly dispose of plastics containing these hazardous additives. This
process is essential to prevent these harmful substances from entering the recycling stream or the
environment [2].

The current situation of WEEEPs in South Africa is largely unknown regarding volumes or chemical
composition and relative distribution [7]. Clear, reputable, and verifiable statistics WEEE generation is,
in principle, promoted through the WEEE Notice related Extended Producer Responsibility (EPR) re-
porting requirements.[8] However, data is scant and unverifiable in most cases.

WEEEPs should also be addressed by a dedicated workgroup and subsequently tackled for tangible
improvements as part of the SA Plastics Pact. However, none of the current legislative requirements
or voluntary industrial agreements have started to put the spotlight on the growing challenges of
WEEEPs which would have to start by the establishment of a solid baseline to describe the status quo
of managing this waste stream in South Africa.



Both, the future management platforms and accessibility of raw data to shape these statistics has vast
room for improvement. Understanding the problem is really the current problem along the adage that
“You can’t manage what you can’t measure”.

South Africa’s EPR Regulations mandate producers and producer responsibility organisations (PROs)
to ensure effective recovery and efficient management of the identified product at the end of its life.
One such product is electrical and electronic equipment (EEE) and as a result WEEEPs fall into the
category. Through the life cycle assessment there needs to be, as a minimum, a focus on: (i) Minimi-
sation of material used in the identified product; (ii) Design of the product to optimise repairability,
reuse, recycling or recovery, without compromising the functionality of the product; and (iii) Reduction
of environmental toxicity of the resulting post-consumer waste stream [9]. EPR Regulations also re-
quire the development of secondary markets for recycled content — so where does this leave WEEEPs?
The workshop will attempt to address some of these issues outlined above by inviting key minds to sit
together and map a way forward in a collaborative manner.

1.1 Purpose of the WEEE Plastics Workshop

To facilitate dialogue and collaboration between plastics producers (as defined in the EPR regula-
tions)! and recyclers in South Africa, focusing on minimising the harmful effects of WEEE plastics
throughout their lifecycle.

To promote transparency and accountability in the WEEE plastics value chain through collaborative
research and open data initiatives, while respecting competitive interests.

To understand Extended Producer Responsibility regarding WEEE Plastics in South Africa.

To identify existing or in future required voluntary industrial initiatives that can actively drive the
agenda to find better management solutions for WEEEPs

To introduce and use the SES Framework

1The EPR Regulations define “producer” as, ‘any person or category of persons, including a brand owner, who is engaged in
the commercial manufacture, conversion, refurbishment (where applicable) or import of new or used identified prod-
ucts...”. The EEE Notice defines “producer” as ‘any person or category of persons or a brand owner who is engaged in the
commercial manufacture, conversion, refurbishment or import of new and/or used electrical and electronic equipment...”.
A “brand owner” is then further defined within the Notice as ‘a person, category of persons or company who makes and/or
sells any product under a brand label.’



Dan Legote at the WEEE Plastics Workshop, 2024

1.2 Workshop outcomes

- A workshop report aimed at building upon existing literature to assist in specifically identifying the
landscape of WEEE Plastics and provide an update and a call for further research on WEEE and WEEE
Plastics in collaboration with practitioners in the space.

- Possible formation of a working group to continue dialogue between producers and recyclers
- Draft recommendations for policy improvements in WEEE Plastics management

- Identification of potential collaborative research projects for the South African context

Aysha Lotter presenting at the WEEE Plastics Workshop, 2024
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2 Social-Ecological Systems Framework

2.1 What is the Social-Ecological Systems Framework?

Elinor Ostrom's SESF represents a groundbreaking analytical approach for understanding the complex
interactions between human societies and ecological systems [10]. This framework emerged from
Ostrom's pioneering work on common-pool resources, for which she was awarded the Nobel Prize in
Economic Sciences in 2009.

The SES Framework is structured around four primary subsystems that interact with each other within
broader social, economic, and political settings:

1. Resource Systems: The physical systems where resources are generated, such as forests, fish-
eries, or watersheds.

2. Resource Units: The specific resources that can be extracted from the system, such as timber,
fish, or water.

3. Governance Systems: The formal and informal rules, policies, and institutions that govern re-
source use and management.

4. Users: The individuals and groups who utilise and manage the resources, including their char-
acteristics and behaviours.

Social-Ecological Systems Framework

Social, Economic, and Political Setting

Resource System / Governance System
> Interactions —

Resource Units

Users
Outcomes

L

Related Ecosystems

Graphic adapted from E Ostrom, ‘A General Framework for Analyzing Sustainability of Social-Ecologi-
cal Systems’ 2009 [10]



The following table presents the subsystems and relates them to WEEEPs in South Africa.

Core Sub-System

Application of core sub-system to SA WEEE
Plastics

Resource Systems represent
the physical or biological founda-
tions that generate resources.
These systems have defined bound-
aries, productivity levels, and pre-
dictable behaviours. They include
natural and constructed elements
that enable resource generation,
maintenance, and renewal. The sys-
tem's location, size, and infrastruc-
ture all play crucial roles in its func-
tionality and management.

Resource Units are the specific
elements extracted from the re-
source system. These units have
distinct characteristics including
mobility, growth rates, economic
value, and spatial distribution. Their
interactions with each other and
their distribution patterns affect
how they can be managed and uti-
lised.

Governance Systems com-
prise the rules, organisations, and
processes that manage resource
use. This includes government bod-
ies, non-governmental organisa-
tions, property rights systems, and
operational regulations. These sys-
tems determine how resources are
accessed, used, and managed
through various levels of rules and
enforcement mechanisms.

Users are the individuals and or-
ganisations who use, manage, or in-
fluence the resource system. Their
characteristics include their num-
bers, socioeconomic attributes, his-

torical experiences, and

In South Africa, the WEEEP resource system encompasses col-
lection points, transfer stations, recycling facilities, and infor-
mal sector operations across nine provinces. This system in-
cludes both formal recycling infrastructure in urban centres
like Johannesburg, Durban, and Cape Town, and informal col-
lection networks in townships and rural areas. The system's
productivity is measured through recovery rates of different
plastic types from WEEE streams, with varying capacity be-
tween urban and rural areas.

WEEE plastic resource units in South Africa consist of various
polymer types (ABS, PS, PP) from different electronic sources.
These units vary in quality, contamination levels (especially
concerning flame retardants), and economic value. High-
grade ABS from computer casings represents higher-value
units, while mixed plastics from small appliances typically
have lower value. The units' distribution follows EEE con-
sumption patterns, with higher concentrations in urban areas

South Africa's WEEE plastics governance system includes na-
tional legislation (National Environmental Management:
Waste Act), provincial regulations, and municipal bylaws. Key
actors include the Department of Forestry, Fisheries and the
Environment (DFFE), industry associations, and PROs such as
ERA, Circular Energy, R2E2, and eWASA, and various provin-
cial and municipal waste/environmental departments. The
system encompasses both formal regulations and informal
sector practices, with varying levels of enforcement and com-
pliance

Users in South Africa's WEEE plastics system include formal
recycling companies, informal waste pickers, electronics
manufacturers, consumers, and government regulators. The
informal sector plays a particularly significant role, with an es-
timated 60,000-90,000 waste pickers contributing to



technological capabilities. Actors'
knowledge, norms, and dependen-
cies significantly influence system
outcomes.

Interactions represent the vari-
ous ways users engage with each
other and the resource system.
These include “harvesting” activi-
ties, information sharing, conflict
resolution, and networking. The na-
ture and quality of these interac-
tions significantly influence system
outcomes.

Outcomes are the results of sys-
tem interactions, measured in so-
cial and ecological terms. These in-
clude sustainability metrics, social
benefits, and environmental im-
pacts. Outcomes can also affect
other connected systems through
various externalities

collection and sorting. Socioeconomic disparities significantly
influence actor roles and capabilities.

In South Africa's WEEE plastics system, interactions occur be-
tween formal and informal sectors, often through intermedi-
ary buyers. Information sharing happens through state man-
dated reporting, audits, industry associations and informal
networks. Conflicts arise over access to materials, particularly
at disposal sites. There is also significant competition be-
tween PROs. Investment patterns favour urban areas, creat-
ing geographical disparities in processing capabilities.

Outcomes in South Africa's WEEEP system include environ-
mental impacts (landfill usage, pollution), potential social
benefits if managed well (employment creation, particularly
in informal sector), and economic results (EPR Fees to help
the value recovery from WEEEP). Current outcomes show
mixed success, with higher recovery rates in urban areas but
environmental challenges in informal processing areas.

The workshop does not profess to fully establish an in-depth analysis according to the SESF as one
might in a proper case study. There are further specific variables under each core subsystem that have
been used to guide the discussions as well as this resulting report. The questions presented to the
group were based on the subsystem variables. The questions themselves were flexible, and the facili-
tator had range, within the core subsystem, to chart out the issue of WEEEPs to reflect the expertise

in the room.
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2.2 Why is this framework useful for the workshop audience?

The application of this framework has proven valuable across multiple domains:

=l Understanding Sustainability Challenges

¢ By mapping the interactions between social and ecological elements, the
framework helps identify critical factors affecting sustainable resource
management.

Designing Effective Environmental Governanc

o The framework guides the development of governance arrangements
that account for local conditions and institutional complexity.

e |t provides a structured approach to assess how different rules and
norms influence resource outcomes.

The SESF’s strength lies in its ability to organise analysis across multiple scales and contexts, making it
particularly useful for addressing complex environmental governance challenges worldwide [11].

3 Workshop Report Back Summary

The discussion focused on WEEEP management in South Africa across three main groups that in turn
dealt with two interrelated core sub systems. The first group was facilitated by Adrien Specker & Ma-
nuele Capelli and focused on Resource System and Resource Units. The second group was facilitated
by Aysha Lotter and Prof Thea Schoeman focussing on the Governance System and Users involved int
WEEEPs in South Africa. The third group was facilitated by Paul Jones and Susanne Karcher and they
unpacked the Interactions and Outcomes subsystems of the SESF.

3.1 Resource System and Resource Units
Group facilitated by Adrien Specker & Manuele Capelli

The resource system for WEEE plastics in South Africa consists of interconnected formal and informal
structures, characterised by substantial geographic and operational disparities. Adrien Specker’s de-
tailed Material Flow Analysis (MFA), presented during the workshop, highlighted that in 2019 alone,
the Johannesburg and Ekurhuleni urban areas managed between 46,000 and 50,000 tonnes of ICT and
consumer electronic plastic waste. Despite such considerable volumes, only approximately 14% of this
plastic is reliably captured within documented recycling or reuse loops. The remaining 86% leaks into
less controlled environments, primarily ending up in landfills, informal dumpsites, or subjected to open
burning.
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Participants noted clear infrastructural contrasts between urban and rural areas. Major urban cen-
tres—such as Johannesburg, Durban, and Cape Town—have some infrastructure in place, including
licensed WEEE recyclers and dedicated collection points. However, these facilities predominantly focus
on valuable materials like precious metals, treating plastics largely as secondary or residual materials.
One example highlighted by facilitator Paul Jones was an WEEE recycling facility in Limpopo, which
accumulated over four tonnes of ABS (Acrylonitrile Butadiene Styrene) plastics over several months
without finding suitable recycling outlets, reflecting widespread infrastructural gaps and market limi-
tations.

Rural regions face additional challenges, prominently unreliable electricity supplies and substantial
transportation distances, which significantly hinder the development and operation of recycling facil-
ities. Workshop discussions underscored that rural infrastructures typically lack even basic WEEE col-
lection and processing mechanisms, leading to significant disparities in resource recovery between
urban and rural areas.

In terms of productivity, the resource system’s current effectiveness in recovering WEEE plastics is low,
constrained further by inadequate storage capacities at collection and recycling sites. The system reg-
ularly struggles with equilibrium properties, particularly noticeable during periods of increased waste
generation—such as Black Friday sales, holidays, or events triggering mass electronic replacements.
Participants recounted instances where collection points were overwhelmed, highlighting systemic de-
ficiencies in managing fluctuations and unpredictable waste flows.

Participants brainstormed possible interventions. Infrastructure development for WEEE processing in
rural areas was considered essential, with micro-factories representing a critical solution to address
the significant plastic waste accumulation. Currently, rural areas suffer from a complete lack of infra-
structure and awareness about WEEE management, with residents often preferring to stockpile waste
in their homes rather than disposing of it without compensation. Dedicated skip bins specifically allo-
cated for WEEE/WEEE plastics disposal would
help keep these materials out of the normal
waste stream. Education initiatives are partic- public

ularly crucial in rural communities, where awareness
awareness is lowest. To improve manage-
ment, WEEE boot camps could be established

for informal workers, and accessible commu- fe':/c“ilcifcioes
nity drop-off facilities need to be created. It

was crucial to engage directly with rural com- Rural WEEEP

munities to develop appropriate waste man- management

agement and transportation systems. While
urban areas benefit from large industrial facil-
ities that service surrounding regions, signifi-
cant stockpiling still occurs even in govern-

WEEE

ment facilities, ostensibly for refurbishment
purposes that rarely materialise, encouraging
asset release was also highlighted as a possi-

Bootcamp
for waste
reclaimers

ble intervention.

Resource units, the specific plastics recovered from WEEE, primarily include ABS, HIPS (High-Impact
Polystyrene), PP (Polypropylene), and PC (Polycarbonate), often containing hazardous brominated
flame retardants (BFRs). Adrien Specker noted that these plastics frequently lack clear identification
markings, predominantly classified under resin code #7 ("Other"), complicating their separation and
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marketability. Facilitators cited Basadi Women’s Cooperative’s initiative converting high-quality ABS
into 3D printing filament as one of few promising local innovations. Nevertheless, such initiatives re-
main exceptions rather than norms.

Participants also emphasised substantial market barriers, notably the pervasive perception among
general plastics recyclers that WEEE plastics carry contamination risks due to BFRs. Consequently,
plastics recyclers regularly reject loads containing WEEE-derived polymers. This rejection perpetuates
negative market value, contributing to stockpiles or in-formal dumping.

Mobility and distribution of resource units remain fragmented. Valuable components (e.g., circuit
boards and metals) are swiftly extracted through informal channels, while plastics often accumulate
or are improperly discarded. Facilitators and participants described scenarios where plastics remain
stored outdoors, deteriorating due to exposure, with only select high-grade materials (e.g., sorted ABS)
occasionally exported to international markets such as China.

According to the participants, pertinent stakeholders that should be part of the infrastructure devel-
opment include the PROs, research institutions, international investors and particular government de-
partments outside the department of forestry, fisheries and the environment. Research institutions
play a vital role as essential stakeholders in the successful implementation of infrastructure for WEEE
management. International investment has proven crucial in creating robust EPR frameworks that ef-
fectively address the challenges of electronic waste. PROs, which receive substantial funding, should
allocate resources to support Small, Medium and Micro Enterprises (SMMEs) working in the WEEE
sector. Additionally, the Department of Economic Development needs to take a more active role in
assisting aspiring businesses by providing necessary resources, enabling them to participate meaning-
fully in the WEEE management ecosystem and contribute to sustainable solutions.

Spatially, WEEEPs generation closely aligns with electronic consumption patterns, heavily concen-
trated in urban regions. Temporally, spikes occur in alignment with consumer behaviour (e.g., promo-
tional sales events), creating episodic resource flows challenging consistent recovery and recycling op-
erations. Participants expressed significant concern over the environmental impacts of these irregular
flows, notably through uncontrolled burning and landfill pressures.

Expanding upon the seasonality and geographic patterns the participants brainstormed various spikes
and patterns they have identified in their own lives. For one participant there was a clear flow of de-
vices from suburbia to informal settlements, as well as flows from cities towards the more rural areas
as electronics are handed down to those less fortunate. Another participant the generation of WEEE
spike in times of loadshedding or towards the end of the year during ‘spring cleaning’. Geographically
urban areas were not only considered more likely to have more electronics per household due to dis-
posable income but also due to their access to reliable electricity. Interventions based on these obser-
vations included targeted awareness WEEE programmes tailored to difference income groups, having
incentive recycle programmes, and more decentralised bins that are safe and regularly services.

In conclusion, facilitators Adrien Specker and Manuele Capelli underscored that improving the WEEE
plastics resource system requires strategic investments to enhance collection and processing infra-
structure, particularly addressing rural deficiencies, market development for recycled plastics, clearer
labelling practices to assist sorting, and coordinated actions across formal and informal sectors. These
improvements would substantially elevate both the productivity and equilibrium properties of the sys-
tem, facilitating better environmental outcomes and reducing resource wastage.

13



KEY TAKE-AWAYS FROM RESOURCE SYSTEM AND RESOURCE

UNITS

Johannesburg and Ekurhuleni handled approx. 46,000-50,000 tonnes of
electronic plastic waste in 2019.

Only ~14% of this waste is captured in recycling loops, with 86% leaking into
landfills, informal dumps, or open burning.

Scale and Leakage

Urban areas have some infrastructure (e.g., licensed recyclers), mainly

U rba n'Ru ral focusing on metals rather than plastics.
Infra Structure Ga p Rural areas struggle due to unreliable electricity and transport distances,

severely lacking basic recycling mechanisms.

LI mltEd PrOdUCtIVIty The current recycling effectiveness is low, with facilities frequently

and Sto rage overwhelmed during waste-generation spikes (e.g., Black Friday).
. Storage limitations cause plastics to pile up or become discarded improperly.
Capacity

- Main plastics recovered: ABS, HIPS, PP, and PC, often containing hazardous
Resou rce U nlt brominated flame retardants (BFRs).

Lack of clear polymer identification labels complicates sorting and
Cha"enges marketability.

General recyclers reject WEEE plastics due to perceived contamination risks
(especially BFRs), reinforcing negative market value.

Local innovative recycling efforts (e.g., Basadi’s ABS-to-3D filament) exist but
remain isolated.

Market Barriers

Fragmented Valuable components (metals, circuit boards) rapidly extracted by informal
sector; plastics often left behind, exposed, or informally discarded.

Resource MObiIity Limited exports occur, primarily for high-grade sorted ABS.

WEEE plastic generation aligns closely with urban electronic consumption
patterns.

Spatial and
Tem po ral Cha"enges Episodic spikes linked to consumer events disrupt consistent recycling

efforts and exacerbate environmental impacts.

Strategic investment in infrastructure and market development.

Recom mendations Improved polymer identification and sorting practices.

for |m provement Enhanced coordination between formal and informal sectors, addressing
rural-urban disparities.
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3.2 Governance System and Users
Group facilitated by Aysha Lotter and Prof Thea Schoeman

The SESF provides a valuable lens through which to analyse complex environmental challenges. For
WEEEP management in South Africa, understanding the interplay between governance systems and
users is crucial for developing effective solutions. This report examines these two subsystems and their
application to the South African context.

Governance Systems in South African WEEEP Management
Institutional Structure and Hierarchy

The DFFE serves as the primary national department mandated to protect citizens' right to a safe en-
vironment. However, WEEE management involves multiple governance layers. At the national level,
DFFE establishes policies and regulations, including the recent EPR Regulations with specific provisions
for electrical and electronic equipment. Provincial departments oversee implementation within their
jurisdictions, often with varying capacity and resources. Municipalities bear the practical responsibility
for waste collection and management despite being the poorest equipped to handle specialised waste
streams like WEEEP.

Regulatory Framework

The EPR Regulations represent a significant governance mechanism in South Africa's WEEE manage-
ment system. These regulations impose requirements on producers and PROs, establish collection and
recycling targets, and aim to shift responsibility back to manufacturers. However, implementation has
been slow, with several critical governance challenges. PROs frequently miss targets, and the DFFE
does not actively enforce sanctions against "free riders" (producers not registered with PROs). Com-
pliance monitoring is inadequate, creating economic incentives to avoid participation, while Special
Economic Zones, which could potentially house WEEE processing facilities, remain underutilised for
this purpose.

Non-Governmental Governance Actors

Several NGOs play crucial governance roles by advocating for waste picker integration into formal sys-
tems, pushing for stricter control of hazardous waste, creating informal governance structures where
formal ones are insufficient, and educating communities about WEEE management.

Users Subsystem in South African WEEEP Management
User Categories and Their Roles

Consumers and the public generate WEEE through purchasing and discarding electronics. They often
lack knowledge about proper disposal methods, hold misconceptions about WEEE value and handling,
need education about consumer responsibility, and face different challenges in urban versus rural set-
tings. Waste pickers and the informal sector provide critical collection services in areas with limited
formal waste management, face significant safety and health risks when handling WEEE, lack formal
recognition despite their essential role, need training and safety protocols, and often have practical
knowledge about material value.

Recyclers are uncertain about proper handling of WEEEP, often export materials without ensuring
proper downstream processing, lack specialised knowledge for handling complex WEEEP, and need
capacity building and technical training. SMMEs focus on extracting valuable components, create job
opportunities, need support systems for sustainable business models, and could play a larger role in
repair and refurbishment. Local communities are vocal about inadequate service delivery, directly
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impacted by improper WEEE disposal, potential beneficiaries of local solutions and job creation, and
need infrastructure upgrades, especially in townships.

Property Rights and User Challenges

The complexity of waste ownership creates significant user challenges. Waste ownership transfers
from consumers to municipalities upon disposal, but municipalities lack capacity to manage complex
WEEE streams. This ownership gap creates uncertainty for users throughout the value chain, and in-
formal users often operate in legal grey areas.

Integration of Governance and User Subsystems
Current Disconnections

Several critical disconnections exist between governance and user subsystems. Different departments
and user groups operate in isolation, limiting effectiveness. While EPR regulations exist on paper, they
fail to create meaningful change on the ground. Users lack awareness of regulations, while governance
systems lack understanding of practical realities. Governance solutions often focus on urban settings,
neglecting rural users. Governance systems struggle to integrate informal sector users despite their
essential role.

Opportunities for Improvement

Several opportunities exist to better integrate governance and user subsystems. Collaborative govern-
ance approaches can break down silos between departments and stakeholders, create multi-stake-
holder platforms for ongoing dialogue, and include "us on the ground" in decision-making processes.
Education and awareness initiatives should include WEEE management in school curricula, build ca-
pacity among government officials, raise awareness about new waste streams, and create a "recycling
culture" through consistent messaging.

A circular economy focus would promote repair and refurbishment skills, encourage design of long-
lasting products, and develop local solutions for local communities. EPR implementation needs to
strengthen enforcement mechanisms, expand PRO responsibilities and accountability, and create
user-friendly systems for reporting waste data. Economic incentives should highlight WEEE value to
encourage proper handling, develop incentive systems for proper disposal, support job creation in the
sector, and recognise resource conservation benefits. Infrastructure development requires upgrading
township infrastructure, developing specialised facilities within Special Economic Zones, and creating
accessible collection points. Skills development programs should provide practical training for re-
pair/refurbishment, build capacity among officials, and ensure safety training for informal sector par-
ticipants.

The governance systems and users subsystems in South Africa's WEEEP management reflect complex
interactions that require integrated solutions. While significant governance frameworks exist, particu-
larly through the EPR regulations, implementation challenges and disconnections between users and
governance structures limit effectiveness. Addressing these challenges requires collaborative ap-
proaches that break down silos, recognise the value of all participants in the system, and develop prac-
tical solutions that work within South Africa's unique context. By strengthening the connections be-
tween governance systems and users, South Africa can develop more effective and sustainable ap-
proaches to WEEEP management that protect the environment while creating economic and social
benefits.
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KEY TAKE-AWAYS FROM GOVERNANCE SYSTEM AND USERS

Fragmented
Governance Structure

Implementation Gap in
EPR Regulations

Complex Waste
Ownership Transfer

Critical Role of Informal
Sector

Urban-Rural Disparities
in Access

Knowledge and
Awareness Deficits

Downstream Processing
Uncertainties

Collaborative
Governance Potential

Economic Opportunity
in Circular Economy

Educational Integration
Necessity

eMultiple departments share responsibility for WEEE management,
creating coordination challenges and accountability gaps

eLocal municipalities hold practical responsibility despite having the
least capacity to handle specialised waste streams

eDespite comprehensive regulations on paper, actual enforcement is weak
with limited sanctions for non-compliance

®"Free riders" gain economic advantage by avoiding participation in Producer
Responsibility Organisations

eProperty rights transition from consumers to municipalities upon
disposal, creating management uncertainties

eMunicipalities lack technical and financial capacity to properly
handle the complex nature of WEEEPs

eWaste pickers provide essential collection services where formal
systems are absent

eInformal workers face significant health and safety risks without
proper recognition or protection

eRural communities have significantly less access to WEEE
management infrastructure and services

eSolutions must be adapted to different contexts rather than using
one-size-fits-all approaches

eConsumers lack understanding about proper WEEE disposal methods
and the value contained in WEEE

eGovernment officials require capacity building to effectively
implement and monitor regulations

eRecyclers often export WEEEP without ensuring environmentally
sound processing

eLimited auditing of international shipments creates potential for
improper disposal elsewhere

eBreaking down silos between stakeholders could dramatically
improve system effectiveness

eIncluding ground-level participants in decision-making would create
more practical policies

eJob creation potential exists in repair, refurbishment, and specialised
recycling operations

oSMMEs could play expanded roles in extracting value from WEEE
with proper support systems

oWEEE management concepts should be incorporated into school
curricula for long-term change

ePractical skills training in repair and refurbishment can support both
environmental and economic goals.
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3.3 Interactions and Outcomes
Group facilitated by Paul Jones and Susanne Karcher

Interactions among stakeholders within South Africa’s WEEE plastics sector are characterised by sig-
nificant gaps and emerging opportunities, highlighting varied roles played by consumers, informal
waste collectors, recyclers, PROs, and regulators. Facilitators Susanne Yvonne Karcher and Paul Jones
emphasised the need for enhanced collaboration, transparent communication, and integrated actions
across all stakeholder levels.

Participants identified considerable shortcomings in information sharing and data availability. Despite
PRO-mandated reporting requirements, participants emphasised that no centralised tracking mecha-
nism currently exists specifically for plastic streams derived from electronic waste. Discussions clearly
revealed limited stakeholder awareness regarding the precise volumes and types of plastics managed,
with recyclers reporting broadly to PROs but lacking detailed data specifically on plastics. This critical
knowledge gap significantly hampers targeted recycling and policy interventions.

The economic dimension of interactions was thoroughly explored, notably highlighting collection suc-
cesses directly linked to economic incentives. Facilitator Paul Jones detailed a comparative scenario
involving two WEEE collection events on International E-Waste Day: offering economic incentives
(store vouchers) dramatically increased collection results to 164 tonnes in two days, compared to only
6 tonnes collected without incentives. Participants underscored the crucial need to align economic
incentives clearly with WEEEP recovery efforts, suggesting market-driven collection schemes.

A significant area of conflict discussed extensively by participants involves operational dynamics be-
tween formal WEEE recyclers and general plastics recyclers. General plastics recyclers often reject
WEEE-derived plastics due to contamination fears, especially concerning BFRs. This prevalent market
barrier results in systematic "blanket rejections," hindering meaningful recycling of these plastics. Par-
ticipants recommended focused awareness-building and targeted collaboration efforts between these
sectors to overcome deep-rooted mistrust and operational disconnects.

Participants also highlighted profound infrastructural and awareness disparities between urban and
rural areas. Reliable electricity supply, essential for recycling operations, was noted as a major barrier,
especially impacting rural regions. Facilitators recommended establishing decentralised micro-recy-
cling hubs near rural and urban landfills to support informal collectors and small-scale recyclers,
providing safer, efficient, and economically viable work environments.

Discussion around seasonal and event-driven fluctuations provided valuable insights, notably high-
lighting increased WEEE generation around consumer events such as Black Friday and periods like the
COVID-19 lockdowns, which triggered mass electronic replacements. Participants recommended local-
ised and event-specific collection strategies, leveraging these predictable spikes to enhance plastics
recovery rates.

Enforcement and governance discussions underscored severe deficiencies, vividly illustrated by partic-
ipants humorously yet critically rating enforcement effectiveness as "zero" or "minus." Key issues
raised included ineffective local-level enforcement, illegal dumping, uncontrolled burning, and a gen-
eral disconnect between national legislative frameworks and local implementation capacities. Partici-
pants suggested innovative enforcement solutions, including leveraging community-driven monitoring
technologies to enhance compliance and oversight.

Participants extensively debated alternative value generation from recycling efforts beyond direct eco-
nomic returns. They proposed ring-fencing savings from landfill avoidance to finance plastics recycling
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research and development. Such innovative financial mechanisms would acknowledge indirect eco-
nomic and ecological benefits, fostering a more robust recycling economy.

Product desirability and marketability emerged as another critical issue. Discussions noted consumer
reluctance towards recycled products, particularly due to aesthetic challenges such as the unattractive
grey colour resulting from mixed plastic streams. Participants urged careful consideration of marketa-
bility and consumer perception when developing products from recycled plastics, recommending in-
novative design approaches to overcome aesthetic barriers.

Social outcomes, particularly job creation potential, were optimistically highlighted. Participants reit-
erated that significant employment opportunities exist in WEEE plastics recycling, referencing an esti-
mated six full-time jobs per tonne of plastic processed weekly. However, structural market barriers
and inconsistent feedstock availability were acknowledged as substantial limitations to realising this
potential fully.

Technological advancements, specifically around plastic identification and sorting, were recognised as
promising solutions. The emerging use of technologies such as the Internet of Things (loT) for en-
hanced sorting accuracy was suggested as a necessary innovation to improve recycling efficiency and
quality.

Finally, the diverse roles and varied engagement practices of the informal sector across recycling op-
erations were acknowledged. Participants recommended more consistent and formalised strategies
to integrate informal collectors, enhancing both operational efficiencies and worker safety.

Overall, these extensive interactions highlight the urgent necessity for coherent stakeholder collabo-
ration, targeted economic and policy interventions, infrastructural investments, technological ad-
vancements, and inclusive social strategies. Collectively, these integrated actions can significantly im-
prove environmental, social, and economic outcomes within South Africa’s WEEE plastics management
system.
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KEY TAKE-AWAYS FROM INTERACTIONS AND OUTCOMES

Information and Data No centralised tracking system specifically for WEEE plastic streams.
Stakeholders lack precise data, significantly hindering targeted recycling
Ga ps strategies and policy interventions.

Economic Incentives and Economic incentives (e.g., vouchers) drastically increase WEEE collection—
. demonstrated by 164 tonnes collected with incentives versus only 6 tonnes
Collection without.

General plastics recyclers frequently reject WEEEP due to contamination fears,
especially concerning BFRs.

Urgent need for targeted awareness and collaboration to overcome market
distrust and operational silos.

Recycler Conflicts

Rural recycling operations severely hindered by unreliable electricity and
Urban-Rural limited infrastructure.

Infrastructure Dispa rities Proposed solution: decentralised micro-recycling hubs supporting informal
collectors and small-scale recyclers.

WEEE generation spikes during events like Black Friday and COVID-19
Seasonal and Event- lockdowns.

driven Fi uctuations Recommended localised and event-specific collection strategies to
maximise resource recovery.

Extremely poor enforcement rated as "zero" effectiveness by participants,
Governance and with persistent illegal dumping and uncontrolled burning.

Enforcement Weaknesses Suggested innovative solutions, including community-driven monitoring
technologies for improved compliance.

Alternative Economic Proposed ring-fencing landfill savings to fund recycling research and
Values development, recognising indirect economic and ecological benefits.

Product Marketa blllty Consumer re5|st§nce to recycleq products,'partlcular.ly due to aesthetic issues
(e.g., unattractive grey coloration from mixed plastics).

Cha"enges Need for innovative design and targeted market approaches.

Strong employment opportunities in recycling, estimated at around six full-
Job Creation Potential time jobs per tonne per week processed.

Market and feedstock inconsistencies acknowledged as barriers.

Promising developments in sorting technologies, such as loT-based plastic

Technologlcal Innovations identification, improving recycling efficiency and material quality.

Informal Sector Importance of formalising and standardising informal sector roles to enhance
Integration operational efficiency, safety, and socio-economic benefits.
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4 Draft recommendations for policy
improvements

Based on extensive workshop discussions and participant input, the following policy recom-
mendations are proposed to improve the governance, infrastructure, and outcomes of WEEE
plastics management in South Africa. These proposals reflect the practical challenges experi-
enced by stakeholders and the systemic issues identified in the SESF.

1. Data Management and Reporting

Establishing a national WEEE data system is essential for evidence-based policy and invest-
ment planning. Current reporting by PROs and recyclers lacks granularity, particularly regard-
ing plastic fractions. A centralised, publicly accessible dashboard should be created to track
the type, volume, and fate of WEEEP, disaggregated by polymer type and geographic location.
This system would enable regulators, municipalities, and entrepreneurs to better understand
where value can be recovered and where interventions are most needed. It should build on
existing efforts such as Adrien Specker’s MFA and integrate data from both formal and infor-
mal collection points.

2. Enhanced Economic Incentives

Economic incentives were repeatedly identified as the most effective trigger for WEEE collec-
tion. Facilitators shared a case in which 164 tonnes of WEEE were collected in two days during
a voucher-based take-back campaign, compared to just 6 tonnes when no incentives were
offered. National and municipal authorities should explore replicating and scaling such
schemes. Potential models include reverse logistics partnerships with retailers, deposit-refund
systems, and EPR-linked rebate programmes for end-users. These incentives are especially
important for plastics, which are often viewed as non-valuable.

3. Addressing Recycler Conflicts

Bridging the divide between WEEE recyclers and general plastics recyclers is a critical policy
task. The workshop surfaced deep-rooted distrust, particularly around contamination risks
from BFRs and resin-code ambiguity. National guidelines should be developed to standardise
the treatment of WEEEPs, with clear labelling, testing protocols, and safe-processing bench-
marks. A task team comprising PROs, plastics industry bodies, and health regulators could be
established to formalise these standards. Awareness campaigns should also target recyclers
unfamiliar with the range of recoverable, non-toxic plastics in WEEE streams.

4. Decentralised Infrastructure Development

To address spatial inequities, targeted investment in micro-recycling hubs should be priori-
tised, especially in rural and peri-urban areas. These hubs would provide shared sorting, clean-
ing, and processing facilities powered by reliable electricity. Co-location with landfill sites and
existing transfer stations can help reduce transport costs. Stakeholders proposed that EPR
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funds be ring-fenced to subsidise equipment, safety upgrades, and electricity backup systems.
Decentralisation would allow waste pickers and informal entrepreneurs to access infrastruc-
ture closer to source, building inclusive value chains.

5. Strategic Collection Programs

WEEE generation follows distinct seasonal and event-based spikes, as noted by participants
referencing Black Friday and COVID-related clear-outs. Collection campaigns should therefore
be strategically timed and tailored to local behaviour. Municipalities, in partnership with re-
tailers and NGOs, can roll out pop-up collection drives during high-yield periods. Collection
infrastructure (e.g. drop-off bins, mobile units) should be embedded into public spaces and
transit points. Additionally, localised campaigns—such as neighbourhood-level sorting chal-
lenges or school-based competitions—could raise public awareness and improve source sep-
aration.

6. Strengthened Governance and Enforcement

Enforcement of existing bans on illegal dumping and open burning was rated poorly by partic-
ipants, often cited as a “zero” on a ten-point scale. To improve compliance, municipalities
need enhanced training, dedicated WEEE inspection units, and performance-linked funding.
Policy frameworks should empower citizen monitoring—for example, using mobile platforms
for geo-tagged reporting of illegal burning or disposal. Simultaneously, national government
must bridge the vertical coordination gap between DFFE and under-resourced local govern-
ments, ensuring municipal WEEE plans are adequately supported.

7. Innovative Funding Mechanisms

To reduce the dependence on landfill, stakeholders proposed reallocating a portion of landfill
operating costs and gate fees to support plastics recycling R&D and infrastructure. A mecha-
nism could be introduced whereby municipalities that divert WEEEPs from landfill retain a
portion of those savings for reinvestment. This redirection of funds could complement EPR
financing and stimulate circular economy entrepreneurship. Additionally, climate finance in-
struments could be tapped for projects that reduce plastic incineration and landfill emissions.

8. Market and Product Development

Many WEEE plastics are technically recyclable but lack a viable market. Participants shared
examples of 3D-printing filament production from ABS plastics and brick manufacturing from
mixed polymers. Government should support these emerging uses through innovation chal-
lenges, procurement guarantees (e.g. requiring recycled content in public-sector goods), and
design-for-recycling incentives. Improving the visual and functional appeal of recycled plastic
products is also key producers need technical support to overcome the “dull grey plastic”
stigma noted during the workshop.
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9. Employment and Skills Development

Participants estimated that as many as six full-time jobs could be created per tonne of WEEE
plastic processed weekly. Realising this potential requires targeted skills development, espe-
cially in low-income areas and among informal workers. TVET colleges, NGOs, and PROs
should co-develop accredited short courses on plastic sorting, hazard recognition, and safe
equipment use. Labour-intensive micro-enterprises can be incentivised through starter Kkits,
tool-sharing models, and mentorship schemes. Job quality should be safeguarded through
regulation and inspection.

10. Technological Innovation and Adoption

Plastic sorting remains a bottleneck due to polymer mix, flame retardants, and poor labelling.
Investment is needed in rapid polymer identification tools, such as portable spectroscopy de-
vices or loT-enabled smart sorting bins. Public funding could support university-led research
or private-sector pilot projects in this space. An open-access database of common WEEE plas-
tic types, with visual and chemical identifiers, should also be developed to guide informal and
formal recyclers alike.

11. Informal Sector Integration

The informal sector is responsible for a substantial portion of WEEE collection but is seldom
integrated into formal recovery systems. Policy should support the formalisation of informal
roles through registration drives, co-working spaces near landfill sites, and contracts for veri-
fied deliveries. Health and safety provisions—including gloves, goggles, and training—must be
standardised and subsidised. Municipalities and PROs should co-create benefit-sharing agree-
ments that reward informal collectors for meeting collection and sorting targets.
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5 Potential collaborative research projects

Building on the discussions and recommendations that emerged during the workshop, several
critical areas have been identified where further research would be beneficial to inform evi-
dence-based policy, investment, and innovation in the WEEEP space. These research themes
aim to close key knowledge gaps, strengthen intersectoral collaboration, and ensure a just
and functional circular economy transition.

1. Comprehensive National Material Flow Analysis of WEEE Plastics

A national-scale MFA is urgently needed to quantify the volumes and types of WEEEP gener-
ated, stored, collected, processed, and disposed of across South Africa. While the workshop
benefited from a detailed study of Johannesburg and Ekurhuleni, this needs to be extended
to rural areas, secondary cities, and underrepresented provinces. This research should inte-
grate data from formal recyclers, informal collectors, PROs, and municipal waste departments,
and provide disaggregated insights by polymer type and source (e.g. households, businesses,
institutions).

2. Market Viability and End-Use Research for Recycled WEEE Plastics

One of the biggest bottlenecks identified was the lack of demand and viable markets for recy-
cled WEEE plastics, especially mixed or low-value fractions. Targeted research is needed to
explore potential end uses such as construction materials (e.g. bricks, roof tiles), furniture, or
even industrial components. Studies should include techno-economic assessments, lifecycle
analysis, and pilot testing in partnership with manufacturers. Consumer perception studies
could also inform product design to overcome stigma around recycled plastic aesthetics.

3. Toxicity and Health Risk Profiling of WEEE Plastic Streams

Concerns around flame retardants, heavy metals, and other hazardous additives were a key
reason recycler reject WEEEP. Rigorous research is needed to map the prevalence and con-
centration of these substances in different WEEE product categories and plastic types. Health
impact studies—particularly focused on informal workers—should accompany this analysis to
inform safe handling protocols, exposure thresholds, and policy on permissible uses of recy-
cled materials.

4. Technology Pilots for Low-Cost, Scalable Plastic Identification and Sorting

Workshop participants consistently highlighted the challenge of identifying plastic types, par-
ticularly when resin codes are missing or ambiguous. There is a need to trial scalable, low-cost
solutions such as portable spectrometers, image-based recognition using Al, or loT-enabled
smart bins. Comparative research on the cost, usability, and effectiveness of such technolo-
gies across different settings (urban/rural, formal/informal) would inform procurement and
training strategies.
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5. Design-for-Disassembly and Modularity Standards

WEEEP recycling is hampered by products that are glued, fused, or chemically bonded in ways
that make separation difficult. Research into design standards for modularity and disassembly,
aligned with international efforts such as the EU’s Ecodesign Directive, could help inform local
producer guidelines and EPR minimum requirements. Partnerships with academic design
schools and electronics manufacturers could generate practical prototypes and policy-ready
recommendations.

6. Social and Economic Impact Modelling of WEEE/WEEEP Circularity

To build a strong policy case, there is a need for scenario-based modelling of the social and
economic impacts of different WEEEP interventions—such as decentralised hubs, micro-en-
terprise development, or public procurement of recycled goods. These models should quan-
tify potential job creation, income generation, emissions reduction, and public health im-
provements across time and geography, using both quantitative and participatory methods.

7. Pathways for Informal Sector Inclusion and Upskilling

Further research is needed to understand the diversity of informal actors in WEEEP manage-
ment—from backyard dismantlers to informal aggregators—and identify appropriate models
for inclusion. Comparative studies of co-operatives, micro-franchising, or waste-picker inte-
gration schemes in other countries could be adapted to South Africa. Upskilling pathways,
including certification, recognition of prior learning, and vocational modules, should also be
explored in collaboration with TVET colleges and community organisations.

8. Financing Instruments for WEEE Plastic Circularity

Research should also assess innovative financing tools that could support WEEEP manage-
ment, including blended finance, climate finance mechanisms, municipal performance-based
grants, and revolving funds. Case studies and feasibility assessments could help determine the
most appropriate instruments for scaling up infrastructure, innovation, and training across the
sector.

These research themes represent opportunities for collaboration across academia, govern-
ment, civil society, and the private sector. A multi-stakeholder research agenda, possibly led
by the DFFE or the CSIR in partnership with universities and international donors, could ensure
that evidence gaps are systematically addressed to support a robust and inclusive WEEE strat-
egy in South Africa.
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6 Conclusion

There was unanimous agreement that WEEEPs must be included in comprehensive waste manage-
ment strategies, primarily due to their environmental and health risks, as well as the potential for cir-
cular economy benefits through recycling.

Strategies for handling unwanted plastic fractions were explored, acknowledging that these materials
are often undervalued and neglected. The primary solution proposed was creating business opportu-
nities around these plastics, such as incorporating them into construction materials like bricks through
beneficiation. While implementing such solutions is complex, there was emphasis on enabling private
sector innovation with government financial support.

O X . . . .
O@O Integration of e-waste plastics into general waste management is
o~ essential for environmental and health reasons

Creating economic value through business opportunities is crucial
N

for successful WEEEP recycling

Rural areas face unique challenges requiring specialised
infrastructure and awareness programs

Q #-:;) Public-private partnerships are vital for implementing effective
T@ solutions

2 Decentralised, location-specific collection and recycling strategies
‘QI&I are more effective

(k‘) Seasonal events and special circumstances significantly WEEE
generation patterns

Micro-recycling companies could play an important role in
decentralised waste management

Infrastructure gaps in WEEEP management between rural and urban areas were examined. Rural areas
faced challenges, including limited awareness about WEEE management and unreliable electricity sup-
ply necessary for recycling operations. Discussion of solutions centred on developing partnerships be-
tween private sector initiatives and government funding. A notable suggestion was implementing de-
centralised recycling systems through micro-companies, particularly in rural areas.

Geographical and seasonal variations in WEEE generation were investigated. Urban areas were identi-
fied as major generators, and specific events triggering increased WEEE production were noted, such
as Black Friday sales and the COVID-19 lockdowns, when people had time to clean out stored electron-
ics. The conclusion was that successful WEEE management requires decentralised strategies tailored
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to specific neighbourhoods, even within cities like Johannesburg, and targeted approaches for high-
generation events.

The policy recommendations for improving WEEEP management in South Africa address several critical
areas based on stakeholder workshop discussions. Establishing a national data management system is
considered essential for evidence-based policy making, with a centralised dashboard tracking the type,
volume, and fate of WEEEP by polymer type and location. Economic incentives were identified as
highly effective triggers for collection, with voucher-based take-back campaigns demonstrating signif-
icantly higher collection rates compared to non-incentivised approaches.

Addressing the divide between WEEE recyclers and general plastics recyclers is crucial, with stakehold-
ers recommending national guidelines for standardising WEEEP treatment, including clear labelling
and testing protocols. To tackle spatial inequities, investment in decentralised micro-recycling hubs in
rural and peri-urban areas would provide shared processing facilities and reduce transport costs. Stra-
tegic collection programs should be timed to coincide with seasonal spikes in WEEE generation, while
enforcement of existing bans on illegal dumping requires strengthening through enhanced training
and dedicated inspection units.

Innovative funding mechanisms could include reallocating landfill operating costs to support plastics
recycling infrastructure and development. Market development for recycled WEEEP could be stimu-
lated through innovation challenges and procurement guarantees. The employment potential is sig-
nificant, with estimates suggesting six full-time jobs could be created per tonne of WEEEP processed
weekly, requiring targeted skills development programs. Technological innovation in plastic sorting
and identification tools would address a major bottleneck in the recycling process. Finally, the informal
sector, which handles a substantial portion of WEEE collection, needs better integration through reg-
istration drives, safety provisions, and benefit-sharing agreements that recognise and reward their
contribution to the system.
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