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1. Introduction

The Knowledge Management component (KMC, or Outcome 5) was proposed for acting as an over-
arching component of the SRI programme consolidating and sharing the key learnings, concepts, and
methods developed within the country components as global public goods. Activities under this out-
come aimed to increase and strengthen collaboration between individual SRI countries, as well as with
the international e-waste community, ensuring that the global impact of the programme was opti-
mized in synergy with all relevant stakeholders.

The main activities under this outcome focused on:

= The identification and optimal use of potential synergies with relevant stakeholders. This
included both national and international actors active in SRI partner countries, as well as mem-
bers of the broader international e-waste community.

*= The transformation of the ISO IWA 19 Guidance Principles into an ISO standard. Originally
developed during the first phase of the SRI Programme, these principles were grounded in key
concepts shaped throughout the initiative. Formalizing them as an ISO standard was a key step
to ensure the SRI Programme continued contributing to the advancement of integrated e-
waste management beyond its second phase.

= The development of metrics and methods to monitor programme roll-out and measure in-
duced changes. The resulting assessment tools provided a robust basis for informed decision-
making and helped refine implementation processes throughout the programme’s duration.

*= The establishment of SRI outputs as global public goods. Communication activities aimed to
promote and anchor the outputs developed during SRI Phase Il as accessible global public
goods, supported by tools such as a dedicated SRI website and social media presence. A struc-
tured communication plan ensured effective, results-oriented internal and external communi-
cation.

The execution of the KMC was shaped by several key developments, both challenging and enabling.
Most notably, the COVID-19 pandemic in 2020 and 2021 caused significant disruptions to in-person
engagement, stakeholder meetings, and planned events. This impacted early implementation, partic-
ularly in activities requiring international collaboration or field-based inputs. However, these chal-
lenges were met with adaptive measures, including a rapid shift to virtual collaboration formats, the
use of digital tools for training and knowledge exchange, and a strong reliance on existing networks.

To compensate for the delays caused by the pandemic, the programme’s term was extended until
2025. This additional time proved essential for completing more complex deliverables, especially the
publication of ISO 59014 and the development of the performance assessment methodology. The ex-
tension also allowed for deeper engagement with international partners and greater embedding of
outputs in country systems.

The evolving international focus on circular economy and e-waste also created new opportunities for
the KMC. Alignment with ISO technical committees, partnerships with institutions like UNIDO, GIZ, and
the Basel Convention, and visibility through platforms like GGKP contributed to the global relevance
and sustainability of SRI outputs.



Lastly, variations in the progress among SRI countries required tailored communication and training
strategies. This led to the creation of modular curricula, localized outreach materials, and differenti-
ated engagement approaches, ensuring that the KM outputs were both impactful and adaptable.

Despite early setbacks, the KMC ultimately achieved its objectives satisfactorily, strengthened by flex-
ibility, collaboration, and an extended timeframe that allowed for meaningful consolidation and dis-
semination of SRI knowledge as global public goods.

2. Main activities and achievements in SRI
phase 2

Synergies with the international community

Introduction

An efficient way to capture well the impact of the Sustainable Recycling Industries (SRI) programme,
is to highlight SRI's position within the global community of practice for electronic waste management.
Engaging with international stakeholders (i.e. multilateral organisations, government agencies, infor-
mal sector actors, etc.) has not only increased SRI’s reach but also strengthened its mission to improve
problematic e-waste systems in lower- and middle-income countries.

Global collaboration is a pillar as it enables the co-creation of sustainability standards (such as 1SO),
the sharing of critical data and technical know-how across various countries, and the harmonisation of
policies and frameworks that ensure long-term positive impact of the programme. Synergies among
countries are necessary for countries like Ghana, Egypt and South Africa to formalise their recycling
sectors, protect workers, and access secondary raw materials markets.

Aim of this work

The aim of this chapter is to document how SRI collaborated with the international community of
practice in e-waste management. For each country, it will highlight main stakeholders with whom the
programme has exchanged knowledge, aligned global or local efforts, and contributed to the devel-
oped of international standards and policies. By examining these synergies, the chapter aims to illus-
trate how SRI’s partnerships have helped bothe proejct’s outomces and the broader global push to-
ward sustainable and inclusive e-waste recycling systems.

Key partners

Egypt

In Egypt, the SRI programme involved with 17 different organisations, entities and stakeholders. From
2020 to 2024, stakeholder engagement in Egypt increased steadily, starting with 10 involved entities
and reaching 17 by 2023 and 2024. This indicates a clear trend of growing institutional engagement
over time, which reflects the influence and reach of the SRI project.
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The core group of partners that remained consistently involved throughout all five years includes:

CEDARE; MCIT (Ministry of Communication and Information Technology); MoE (Minitry of
Environment); EEAA (Egyptian Environmental Affairs Agency); WMRA (Waste Manage-
ment Regulatory Authority); Technological universities; Formal e-waste recyclers; Informal
sector representatives; Vocational and higher education institutions; Government Minis-
tries and Agencies.

These stakeholders contributed across multiple domains including national policy reform, training cur-
ricula, and inclusive recycling solutions, proving Egypt’s strong cross-sector collaboration model driven
by government leadership and educational engagement.

South Africa

In South Africa, stakeholder involvement in the context of the SRI programme started in 2021 and
remained strong throughout the whole duration of the programme. Participation reached 15 to 18
external entities. This consistently high engagement is the result of a collaboration framework from
early in the project and facilitated by the SRI country team.

Key partners involved every year include:

DFFE (Department of Forestry, Fisheries and the Environment); SECO (Swiss State Secre-
tariat for Economic Affairs); UJ PEETS (University of Johannesburg, PEETS); Lumec; munic-
ipalities (e.g. iLembe); EWSETA (Energy and Water SETA); Producer responsibility Organi-
sations (PROs); Local governments; Formal and informal e-waste recyclers; Government
departments; Universities (UJ PEETS, UCT, etc.).

This broad and multi-level stakeholder involvement (from academia and local municipalities to na-
tional departments and international donors) has helped SRI South Africa to develop policies, conduct
technical training, and support local e-waste initiatives in alignment with global best practices.

Ghana

Ghana showed an early and sustained commitment to stakeholder engagement, with participation
growing from 11 actors in 2020 to 18 by 2022, continuing at that level through 2024. This led Ghana'’s
e-waste management system to align much more with international e-waste best practices.

The following organisations were engaged every year since the SRl programme started:

MESTI (Ministry of Environment, Science, Technology and Innovation); EPA Ghana; GNCPC
(Ghana National Cleaner Production Center); MRI (Mountain Research Institute); C-TVET
(Commission for Technical and Vocational Education and Training); Informal sector actors;
Battery recyclers (especially ULAB sector); Environmental regulators and auditors; Gov-
ernment departments.

This engagement across government, academia, private sector, and the informal sector laid the foun-
dation for SRI’s activities to develop and inclusive e-waste strategy in Ghana.



International community of practice

The SRI's engagement with the international community of practice on e-waste has not only enriched
national interventions with global insights but also allowed the experiences from SRI countries to in-
form international standards and policy frameowkrs. Four particular impactful partnerships stand out:

1. StEP initiative (Solving the e-waste problem)

As a founding member of the StEP initiative, SRI contributed to global dialogues on sustainable e-waste
management. This platform brought together private sector leaders, academic institutions, NGOs, and
international organisations to shape best practices. Through this partnership, SRI co-developed guid-
ance documents and help the advancement of global standards made for the realities of the Global
South. Joint efforts focused on building knowledge, promoting safe recycling practices, and expanding
inclusive value chains.

2. ISO standards

SRI played a central role in developing and piloting ISO IWA 19 “Guidance Principles fo the Sustainable
Management of Secondary Metals” in close collaboration with SNV and the World Resources Forum.
Field experience from SRI pilot countries (especially in Ghana and South Africa) fed directly into this
international process. The guidelines have since evolved into the ISO 59014 standard, which further
institutionalizes the formalisation of the informal sector and the traceability of recycled materials. This
work demonstrates how localised, practical experiences were scaled up and used for the development
of global standards on circular economy practices.

3. UNIDO (United Nations Industrial Development Organisation)

UNIDO collaborated with SRl in the development and dissemination of innovation and capacity-build-
ing programs related to sustainable industrial development. SRI contrinbuted to translating interna-
tional standards such as ISO 56002 and IWA 19 into context-specific operational tools, especially in the
areas of e-waste and secondat resource management. The partnership included participation in work-
shops, expert meetings, with a focus on supporting small entreprises and the informal sector.

4. Basel Convention and Global Roundtables

SRI also engaged with Basel Convention-related platforms and actors, including regional roundtables
and regulatory bodies. A notable example includes collaboration in South Africa, where SRI supported
the Deprtment of Forestry, Fisheries and the Environment (DFFE) in developing national norms and
standards aligned with Basel Convention principles. These roundtables facilitated alignment between
international obligations and national legislation and promoted regional harmonization of policies on
transboundary movement, recycling, and hazardous waste management.

Key results

The below tables shows the results, per country, of the involvement of key stakeholders and organisa-
tions within the SRI programme.



EGYPT

Egyptian Organization/Entity

| 2020 | 2021 | 2022 | 2023 | 2024 |

Invelvement

MCIT [(Ministry of Communication and
Information Technology)

MoE (Ministry of Environment)

ERI (Electronics Research Institute)

ITI {Information Technology Institute)

EE&A [Egyptian Environmental Affairs Agency)

WMRA (Waste Management Regulatory
Authority)

EGWM (Eco Green Waste Management NGO)

WE ICT Technelogical Schools

Yes

Yes

Yes

No

Na

Na

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Partia

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Partia

Partial Partial Partia

Yes

Na

Partia

Yes

Yes

Yes

Yes

Yes

Yes

Lead national coordination, 5C organization,
communications.

Co-chaired SC, supported curriculum rollout,
pilot refurbishment programs.

Led e-waste policy and EPR system
development.

Hosted incubator, ran curriculum, and
supported SMEs.

Provided ToT participants; discussed
curriculum implementation.

Former auditing body; transitioned role to
WMRA.

Current auditing authority and EFR system
implementer.

Mational NGO representing all formal e-
waste recyclers.

Full rellout of curriculum; TeT for professors.

Egyptian Stakeholder

| 2020 | 2021 | 2022 | 2023 | 2024 |

Impact

Technological Universities

Formal E-waste Recyclers

Informal Sector (Collectors, Micro-recyclers)

Vocational & Higher Education Institutions

Entreprensurs & Start-ups

Producers & Importers of Electronics

General Public / Households

Government Ministries & Agencies

Yes

Yes

Partia

Partia

Na

Nao

Yes

Yes

Yes

Partia

Yes

Partia

Partia

No

Yes

Partial Partial Partia

Yes

Yes

Partia

Yes

Partia

No

Yes

Yes

Yes

Yes

Yes

Yes

Partia

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Planned curriculum implementation; partial
uptake in universities.

Received training, auditing, policy inclusicon;
represented through EGWM NGO,

Targeted for formalization via E-Khorda
incubator, exchange platform, and policy
design.

Integrated e-waste curriculum at WE ICT
3chools and universities; ToT sessions
provided.

Benefited from incubation, mentoring,
funding support, and business
establishment pathways.

Required to comply with EPR fees; involved
in pelicy consultations and fee model
development.

Targeted by awareness campaigns and e-
waste return mechanisms like the Exchange
Platform.

Participated in refurbishing pilots,
equipment handovers, and naticnal
coordination meetings.




SOUTH AFRICA

Organization//Entity 01 | 2022 2023 | 2024 ] Involvement
DFFE (Dept. of Forestry, Fisheries & the Led policy and N&S development, co-hosted
Environment) = U= == U= workshops, custodian of WEEE Policy.
BECO (Swiss State Secretariat for Economic Primary funder and strategic backer; involved
. Yes Yes Yes Yes I -
Wffairs) in high-level coordination and support.
Hosted workshops and pilots; invelved in
LUJ PEETS (Univ. of Johannesburg, PEETS) Partia Yes Yes Yes ! P P )
curriculum rollout and research collaboration.
Project team member; contributed to
Lumec Yes Yes Yes Yes coardination, policy, and communication
effarts.
Targeted for capacity building, pilots, and
Municipalities (e.g., iLembe) Partia Yes Yes Yes = pacity &P !
WEEE Compass assessments.
Supported curriculum development and
EWSETA (Energy & Water SETA) Partial  Partia Yes Yes pRort: um cevelopment
cccupational gualification registration.
. I s i Co-created EPR structures, engaged in
PROs (Producer Responsibility Organizations) Partia Yes Yes Yes workshops, suditing, and awareness effarts.
Collaborated on plastics and solar research; co
Universities (UCT, UWC, NMU) No Partia Yes Yes R P
hosted academic events.
Haosted events and partnered on strategic
MIPS [Trade & Industrial Policy Strategies) MNo No Yes Yes B P =
policy papers.
. Targeted for handover of local initiatives like
frterprise ilembe e e i M '"WEEE are iLembe’, but no uptake yet.
Stakeholder 200 | 2021 2022 | [ Impact
. I i Engaged in iLembe policy development, pilot
Local Governments (Municipalities) Partia Yes Yes Yes projects, and WEEE Compass interviews.
E | E- =R l Parti Parti v ¥ Targeted for audits, compliance training, and
armal b-waste Recyclers arta sra == == assessment of Norms & Standards.
Progressive engagement via national surveys,
\nfarmal Waste Pickers Partia Partia Yes Yes _conce;?tua_hzatlc-n of cu:--v.'ork_mg facilities, and
inclusion in small-scale business
development framewarks.
I o i i Key stakeholders in EPR system; involved in
Producer Responsibility Organisations (PROs)  Partia Yes Yes Yes feedback, workshops, and palicy inpu.
Co-developed national WEEE curriculum with
TVET Colleges / SETAs (MICTSETA, EWSETA) Partia Yes Yes Yes P . R R
SRI and participated in training initiatives.
Reached through awareness campaigns, WEEE
General Public / Households Partia Partia Yes Yes = ) N paigns,
are 54 portal, and public webinars.
i ; Collaborated in policy design, standard review,
Government Departments (DFFE, DTIC, etc.) Yes Yes Partia Yes _ . _ .
implementation and strategic coordination.
_ - ) . Co-developed training content, action
Universities & HEls {UJ PEETS, UCT, UWC) Partia Yes Yes Yes - .
dialogues, and policy research support.
Analyzed in facility development study;
Emall-Scale WEEE Facilities J SMMEs No Partia Yes Yes targeted for small-scale recycling models and

incentives.




GHANA
Organization/Entity [ 2020 [ 2021 [ 2022 | 2023 | 2024 | Involvement
Led national policy coordination and hosted
Yes Yes Yes Yes Yes PIUfor e-waste management policy
development.
Envircnmental Protection Agency [EPA) Yes Yes Yes Yes Yes Regljll_atnr\,' agenct,'_deepl\,' In".'Dl\._'Ed in policy,
Ghana auditing, and 30P implementation for e-waste.
Local implementation partner engaged in
Yes Yes Yes Yes Yes coordination, stakeholder engagement, and

Ministry of Environment, Science,
Technology and Innovation (MESTI)

Ghana Mational Cleaner Production

Center (GMCPC) autreach.
Technical implementation partner; coordinated
Mountain Research Institute (MRI) Yes Yes Yes Yes Yes . p. ) P
trainings, audits, and field-level support.
Commission for Technical and TVET partner invelved in e-waste curriculum
Vocational Education and Training (G- Yes Yes Yes Yes Yes development and training program
TVET) instituticonalization.
Used Tyres Upoycling Association Formed in 2021 with 3Rl support to organize tire
[UTUA) Mo Yes  Ves Ves  Wes upcyclers; officially registered in 2022.
Eastern Region Scrap Dealers No Yes Yes Yes Yes Formalized through SRI1 support; held elections,
Association (ERSDA) received legal registration, and grew capacity.
Received support for tire shredding pilot
IRECOP Ltd. No Yes Yes Yes Yes facility; part of waste tire management
strategy.
Partnered in e-waste plastics pilot; received
Electrorecycling Lid. Mo Mo Yes Yes Yes ) i P _p
support in sorting and analysis methodology.
Host of co-processing pilot study for tires;
Savannah Diamond Cement Ltd. No Yes Yes Yes Yes . " = P i -
contributed to policy recommendations.
Stakeholder [ 2020 | 2021 [ 2022 | 2023 | 2024 | Impact
Informal sector (scrap dealers and Part Received capacity building and began
Yes Yes Yes Yes - _ .
collectors) a formalization via ERSDA and UTUA creation.
Guided by new S0Ps, pilot audits, and closure
Battery recyclers (ULAB sector) Yes Yez Yes Yesz Yes Y . ,_p_ . !
of non-compliant facilities.
Tire management and upoycling Part Supported through policy development, tire
. = peyciing Mo Yes Yes Yes PP . o poiicy p_ '
businesses a shredding pilet, and UTUA formation.
Part Trained in S0P auditing, conformi
Envirecnmental regulators and auditors Yes Yes Yes Yes = b
a assessment, and policy workshops.
TVET curricula co-developed; institutional
TVET students and training providers Parti Part Yes Yes Yas Engage_ment fl:l_r I_Dng-term integration. Students
a a were direct recipients of SRI-supported
curriculum and instruction programs
Parti Part Awareness raised via outreach and naticnal
Households and consumers No Yes Yes - .
a a assessments of e-waste handling behavior.
Parti Part Engaged in pilots (e.g. Electrorecycling
Private e-waste recyclers Yes Yes Yes = P _l = _ o ) el.
a a training, and received policy benefits.
Received targeted advisory, rcadmap
Policy makers (MESTI, EPA, etc.) Yes Yes Yes Yes Yes documents, and attended international policy
exchanges.

Short-term impacts and expected long-term impacts

In the short-term, SRI’s collaboration with international partners such as StEP, ISO, UNIDO, and Basel
Convention platforms has led to concrete outputs including the co-development of global standards,
national policy frameworks, and inclusive training curricula. These efforts have strengthened institu-
tional capacities, formalised informal-sector roles, and enabled regulatory reforms in the SRI focus
countries.

In the longer term, these synergies are expected to contribute to globally harmonized e-waste prac-
tices, increased traceability and sustainability in secondary metal value chains, and the broader inte-
gration of circular economy principles into national and international policies. In the long run this par-
ticipates in accelerating a more inclusive and environmentally sound e-waste management system.



ISO standard development, dissemination and capacity building

Introduction

The global economy is primarily linear, involving extraction, production, use, and disposal, leading to
resource depletion, biodiversity loss, waste, and harmful releases. This poses significant threats to the
planet's capacity to meet future generations' needs. Transitioning to a circular economy is crucial but
requires responsible, efficient, and sustainable management of recoverable resources. This is essential
to address existing risks and consumer interest, prevent environmental or social impacts shifting be-
tween life cycle stages, organizations, communities, or countries, and to address secondary material
recovery. Major social risks associated with secondary material recovery concern the informal workers
in less developed economies who often face unsafe conditions and lack legal recognition. Traceability
is another key challenge, as without proper tracking, it's difficult to ensure materials meet sustainabil-
ity standards and don't contribute to hidden environmental or social burdens.

The ISO 59014 standard was developed to address these critical challenges in the transition from a
linear to a circular economy and provide a playing level field for any organization willing to improve
their recovery practices while demonstrating positive environmental and social impacts.

In line with its vision of establishing a sustainable, inclusive, and circular recycling industry in develop-
ing countries, SRI led the development of the ISO International Workshop Agreement (IWA) Nr. 19
"Guidance principles for the sustainable management of secondary metals" published in April 2017
which for the first time in history in an ISO standard includes aspects of subsistence activities. After
three years, SRI decided to move to the next level and convert the ISO IWA 19 into an international
ISO standard.

Aim of the ISO 59014 standard

The ISO 59014 standard aims to establish principles, requirements, and guidance to ensure sustaina-
bility and traceability in the recovery of secondary materials, supporting circular economy implemen-
tation and minimizing environmental and social impacts. It aligns with the ISO 59000 (Circular Econ-
omy) and ISO 14000 (Environmental Management) families.
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IS0 59004, Circular economy - Vocabulary, principles and guidance for implementation
A

r 1S0 59010 1S0 59020 IS0 59040 1S0 59014 A
Circular economy - Guidance on Circular economy - Measuring Circular economy - Product Environmental management and
business models and value and assessing circularity circularity data sheet circular economy - Sustainability and
networks performance traceability of secondary materials
recovery- Principles, requirements
and guidance

Figure 1 — The ISO 59000 family of standards

International Standard

ISO
b
1S0 59014:2024
Environmental management and circular economy Edition 1
— Sustainability and traceability of the recovery of 2024-10
secondary materials — Principles, requirements
and guidance

Process followed
Key moments in the development of the standard:

e The development process of the ISO 59014 standard was kicked-off following the positive vote on the
SRI proposal (ISO New Work Item Proposal) by the international community, which is represented by
more than 170 countries in the world. The process began in 2021, convened by WRFA (Switzerland) and
co-convened by B.E.M. Recycling (Mauritius), with The Swiss Association for Standardization (SNV) act-
ing as secretariat.

e The ISO 59014 standard was developed under the the Technical Committees ISO/TC 323 on Circular
Economy and TC207/SC5 on Environmental Management / Life Cycle Assessment through the joint
working group JWG 14. The JWG 14 comprised around 70 members from 27 countries.

e The COVID-19 pandemic led to significant changes, including the rise of remote working. ISO had to
adapt and move from in-person meetings to online sessions. As a result, the JWG 14 had over 15 online
sessions, discussing, refining, and drafting the standard's language, principles, requirements and guid-
ance while ensuring alignment with the overall ISO 59000 family of standards.

e By 2023, the ISO Draft International Standard (ISO/DIS) 59014 was published, undergoing global consul-
tation by national standardization bodies.

e Two in-person meetings could be conducted: By September 2022, with COVID restrictions easing, the
group met for the first time in Kigali, Rwanda. The second and final session was held in March 2024 in
St Gallen, Switzerland.

e After three years, and following a positive ballot’s results with no objections, the ISO 59014 standard
was published in October, 2024.

e This standard adds to the first set of ISO standard published on circular economy: ISO 59004 on terms,
definition and framework, 1ISO 59020 on circularity performance indicators and 1SO 59040 on product
circularity data sheets.
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Figure 1: 15" meeting of the JWG14, Feb& March 2024. Combined online and in-person participation at the

WREF offices in St. Gallen, Switzerland.

SEP 2022

ssion
Registration " m i3
assion

FDIS

of NWIP

MAY 2021 MAR 2024
FEB 2021 NOV 2022

Submitted

AUG 2023 JUN 2024

OCT 2024

Key partners

ISO - through its committee representatives — was a key partner along the whole process, providing guidance
and support at all moment. Two key partners for the development of the standard and ensuring consensus build-
ing were B.E.M. Recycling from Mauritius, acting as co-convener and The Swiss Association for Standardization

Figure 2: Timeline of the ISO 59014 development process.

(SNV), acting as the Secretariat.
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In addition, key participants consistently supported the lengthy process by sharing their knowledge and keeping
the discussions up to date with the latest news from the ISO Circular Economy standards. This included repre-
sentatives from the German standardisation body DIN, the Japanese ISO Circular Economy committee, the Ca-
nadian delegation under the Standards Council of Canada, the Brazilian National Standards Organisation, the
Brazilian Association for Technical Standards (ABNT), the South African Bureau of Standards (SABS), among oth-
ers.

Key aspects covered by the standard

The standard covers processes and activities as illustrated in the Figure below.

Reuse, repurpose,

o _— | ~Hesources recovered . remanufacture,
Stocks of recoverable | a. Preparing for product and L or recoverable as ‘._ | refurbishment,
resources A8 component recovery products or i repair of recovered
£ .. _tomponents - } product or
o T b oo - — component
I ) :
- Resources non- ]
! Collection Preparing for material recovery [——— recoverable as i
i . secondary material +
. |
I S| Sy | = :
) z ] Energy
! Recoverable 1 Tecovery
i TESOUrces -
| 1 = Resources recnveralbie as I Proper
| ‘ o secondary materials ] disposal
| Classification - l - iz 3 |
and sorting 1 Resources non- 1 T
I Destructive processes { recoverable as —_—
i _secondary material 1
I — B |
I Recoverable Secondary !
: resources - materials I
| = : I
_Legend R " ™ = 7 7| Document's scope
ectangle = i ces
Use as input for new materials and 8 ! = — — 4 boundaries (pracesses,

| process activities and flows in

2 5 the scope for
- Arrow = mass flow standardization)

_])I’Dﬁu':ts Oval = resource type

Figure 3: Scope of the 1SO 59014 standard.

Key aspects covered by the standards are:

e Defines operational, managerial, and traceability requirements for organizations involved in secondary
materials recovery.

e Proposes a recovery pathway methodology based on lifecycle thinking and circular economy principles.

e Addresses environmental and social risks, particularly in informal and subsistence activities (SAs).

e Promotes safe working conditions and responsible engagement with individuals in informal waste re-
covery.

e Introduces traceability systems to track materials and ensure compliance with sustainability standards.

The requirements build upon eight core principles:

e Respect for stakeholders' interests: Consideration of all affected parties.

e Value chain responsibility: Accountability for environmental and social impacts.

e Subsistence activities inclusion: Support for workers in informal waste sectors.

e Safe, healthy, and equitable work conditions.

e Environmental protection: Mitigating negative impacts and restoring ecosystems.

e  Resource conservation: Maximizing material lifecycle and minimizing virgin resource use.

o Lifecycle perspective: Addressing impacts at all life cycle stages.

e Enabling circular resource flow: Designing recovery systems that extend product and material life.

Key results

Following on the ISO Standard 59014 publication, the following key results have been produced.
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1SO 59014 training package. A set of mate-
rials have been developed and are open ac-
cess to ease the future implementation by
any organizations regardless of the size and
location. This includes real examples as ref-
erences.

SUSTAINABLE
! RECYCLING

INDUSTRIES
ISO Standard 59014

Traintng Kt

WORLD
Em)| =)
° pa = ‘0 RESOURCES

E work

A

A pilot report of the ISO 59014 standard.
This provided the results of the feasibility
and compliance assessment in 5 facilities in
different regions (South America, Africa,

Asia and Europe) with compliance ranging m :gmmzu
from 65% to 91% INDUSTRIES

@

ISO 59014: Sustainability and
Traceability of Recycled Materials
- Pioneering cases in Asia, South
America, Africa and Europe

Feasibility assessment of the 150 59014 Standard

Position paper of the I1SO standard 59014
in the landscape of well-accepted e-waste
standards. This report clarifies in which ar-
eas and for what type of organizations the
application of the new standard — ISO
59014 - could add value and how it could
be positioned in relation to existing inter-
national standards on WEEE management.
This is in particular relevant for those or-
ganizations handling e-waste who have al-

. ) SUSTAINABLE
ready an e-waste standard implemented in RECYCLING
their scope of activities. INDUSTRIES

The ISO 59014 standard

Study on the positioning of 1SO 55014 in relation to
international WEEE Management standards

Expected impacts

e The development of ISO 59014 has raised the level of detail of circular economy standards under the
ISO 59000 series.

e The approval of the new standard marks a long-term acceptance with global recongnition, which is
here to stay for at least 5-8 years before a revision is expected by ISO.

e Five companies have demonstrated that the implementation of the ISO 59014 in diverse regions is
feasible. Piloting the standard has created improved capacities and competencies for them. In particu-
lar in Peru and India these companies can serve as inspiration for further expansion of more sustaina-
ble and traceable processes in the recycling sector.
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e Self-training possibilities are available to anyone interested in implementing or supporting companies
in the implementation of the standard. The trainings aim at reducing the implementation costs, which
normally occure when building ISO compliant systems and necessary capacities to obtain certification.

Output 5.3: Metrics and methods for monitoring sustainability in e-waste
value chains

Introduction

As stated in the Log-frame of the SRI project, to monitor the progress of the project during the implementation,
as well as provide an assessment of the country status at the end of the programme, a set of metrics and methods
was planned to be developed, tailored to the SRI project. The goal was to measure changes induced by the pro-
ject in SRI partner countries and track project implementation. These methods and tools were designed to meet
project management needs and complement status reports. These methods and tools are intended to be used
later as a Global Public Good for sustainable WEEE management in the Global South and beyond.

Aim of this work
The following aims and goals were pursued:

e  Make metrics and methods available and employed to support SRI activities and to measure and monitor
induced changes.
e  Provide guidance documents for their applications

e  Verify the uptake of the methods and tools developed by the SRI stakeholders.

Process followed

The methods and metrics developed in this programme can be separated into two categories:
e Methods and Metrics to monitor the ongoing project

e Methods and Metrics to support end-of-programme reporting in line with the performance indicators, par-
ticularly on life-cycled assessment and estimation of avoided greenhouse gas emissions due to changes in
the WEEE treatment systems in the partner countries.

At the beginning of the SRI phase Il, a more structured methodology to measure induced changes on activities
conducted within the programme was developed and used since 2020 for the yearly status reports. As an exam-
ple, to understand the impact of SRI regarding activities being conducted in the programme, a set of roles was
defined (see Figure 4). By applying the role of SRI based on the activity, it could highlight the maturity of the
system in general or more specifically the framework outcome (policy, normative, business, hazardous) of the
partner country. Other methods and metrics developed within 5.3 and applied include for example the overview
page used for yearly status reports as showcased in Figure 5Figure 4.
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Definition of Roles

A
m&ﬁ

Trigger:

SRl introduces new topics and sets in mo-
tion new processes which aim at improved
framewaork conditions.

Leader:

SRI plays a leading role in an already on-
going process.

AR

®’

Supporter:
SRI plays a supporting role, joining others in
an already ongoing process.

Advisor:

SRI plays an advisory role, providing inuts
and/or guidance to a process led and car-
ried out by other stakeholders.

Figure 4: Roles defined for different SRI activities; the aggregation of all the different SRI activities and classification into
the main role of the activity allows for a more systematic understanding in which way SRl influences different

outcomes and between partner countries.
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Figure 5: Overview structure taken here from status report 2022, developed to track budget and activities execution and
traffic light system to showcase potential areas of concern

In a later stage of the project, starting in 2022, tools for the assessment of the programme were developed in
terms of the environmental impacts caused or avoided emissions due to the management of WEEE in line with
the requirements of the performance indicators of SRI. It was furthermore decided to also develop tools to meas-
ure social impacts of different WEEE management systems.

A first use case of the environmental tool was the development of the final country reports for partner countries
Peru and Colombia to assess avoided greenhouse gas emissions based on the development of the WEEE man-
agement system during the time of the project.

The social and environmental assessment tools were finalized and tested in 2024.
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Key partners

While the development of methods and tools was predominantly undertaken by Empa with support of WRFA,
for the expansion of the scope on LCA-based tools to include social aspects, a collaboration with scientific re-
search partners from the University of Cuenca in Ecuador was formed in late 2022, which lasted until 2024. Dur-
ing this time-period, the social assessment was developed together and included the scientific exchange of a
researcher from University of Cuenca in autumn of 2023 to Switzerland.

In addition, to pilot test the developed tools, a South African Recycling facility was a key industrial partner in
2024. Pilot testing took place in November 2024.

B

i
i

'1 ) =

: i
’ R S =
i '

W AN (I |
I s TP |
w a4

g Qg

Figure 6: Joint WRF/Empa Pilot testing mission in November 2024 in South Africa

Key results

Main products are the developed environmental impact assessment tool and the associated social impact as-
sessment tool in combination with the explanatory guidance documents.

The aim of the environmental assessment tool is to estimate the environmental impacts arising from different
WEEE management systems. It was developed to be easy to use and provide quick and general results, sacrificing
some details but still aiming to achieve the most accurate results given the limitation of lack of data in the WEEE
context.

It is aimed at stakeholders working with WEEE systems to showcase hotspots in their treatment processes and
what aspects from an environmental perspective cause the biggest impacts. By identifying these hotspots, the
most "low hanging fruits" in terms of environmental damage can be addressed first therefore improving the
system in the most efficient manner.

The tool can be applied on the level of a single treatment facility or used to assess the situation of a whole
country, quantifying the impacts of the whole WEEE treatment sector and estimating volumes of different ma-
terials being recycled, safely removed, incinerated, landfilled or not treated.

The tool can be used to produce the following results:

e |t allows for a variable mix of WEEE input, based on several WEEE devices to choose from and allows
the user to specify the input amount in units of devices or weight

e |t calculates the environmental impacts of this selected material input using different commonly used
assessment methods.

e |t calculates the mass of recovered target valuable materials, and the mass of safely removed target
hazardous materials based on the selected input.
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Screenshot of the input screen of the environmental assessment tool

Figure 7
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Figure 8: Exemplary result graphs from the environmental assessment tool

The social assessment tool is developed as well to fit different WEEE management systems. It includes several
analysis methods to assess social aspects of different stakeholders, such as for example factory workers in a
WEEE treatment facility.

The social assessment tool can be used to determine:

e Social Risk assessment
e Social Performance assessment
e Health and Safety Risk assessment
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Figure 10: Exemplary results for an included analysis method of the social impact assessment tool

Short-term impacts and expected long-term impacts

The developed tools are available to be used as Global Public Goods. Long-term uptake is being supported by
hosting all developed products on the SRI webpage. Dissemination of other products such as final country reports
which include the assessments made through the tools developed in output 5.3 further showcases the method-
ologies and can serve as baselines for further projects and activities on sustainable WEEE management in these
partner countries.

The tools showed to be useful for the final reporting of the SRI programme for the individual country specific
final reports. It allowed for using WEEE data from the partner countries to be used for an estimation of avoided
greenhouse gas emissions. Furthermore, the developed project management tools for tracking project status
helped in monitoring the progress in a more structured way and highlight the role of the SRI programme.

Long-term, the tools could be further refined and updated to include more recent and granular data. They can
help for environmental impact reporting at facility level as well as sectoral analysis for governmental agencies.
Wide-spread usage of the developed tools could spread awareness on crucial environmental as well as social
hotspots for the development of sustainable and fair WEEE management systems in the Global South. They can
highlight hot spot areas of necessary improvement and aid the strategy of future activities and follow up projects.
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Output 5.4: Communication

Introduction

The Output 5.4 aimed to actively disseminate the Programme’s results through tailored communication to di-
verse stakeholder groups (producers, policymakers, informal sector, industrial associations, cooperation agen-
cies, NGOs, and experts). It was effectively implemented in line with the original work plan. The communication
strategy was not only fulfilled but strategically adapted to maximize visibility, stakeholder engagement, and align-
ment with international processes, particularly the ISO 59014 development. Minor deviations reflect strategic
refinements rather than shortcomings.

Aim of this work

The tasks in this outcome were structure around five main objectives, which are described below together with
the overall development of the related tasks.

Support the ISO development process (ISO 59014). Aimed at establishing and sustaining a stakeholder engage-
ment platform to ensure wide, informed participation in the ISO standard development. For this, the SRI
Roundtable (established in the Phase | of the Programme) was revitalized in 2021 and later reconstituted into
the ISO JWG14 stakeholder group to act as a successor platform. This platform provided a structured forum for
stakeholders to support and contribute to the drafting of ISO 59014 on secondary materials traceability.

Promote SRI Global Public Goods and ensure visibility. Objective: disseminate knowledge products and tools
developed by SRl as global public goods and increase their visibility among target stakeholders. The actions taken
included:

e Communication actions to raise awareness of prominent reports produced within SRI, “WEEE Plastics
Handbook’, country fact sheets, and SOPs for ULABs, among others. In 2021, these were showcased
through banners, flyers, and flags at the 2021 and 2023 WRF Conferences, and through media coverage
of the South Africa Phase Il launch in 2021.

e In 2023 and 2024, communication focused on highlighting SRI outputs in scientific literature, e.g., the
inclusion of two chapters in Elsevier’s ‘Handbook of Recycling’ and a conference proceedings chapter at
the EGG 2024 Conference in Germany.

Maximize programme outreach and knowledge exchange, with the objective of positionining SRI within inter-
national fora and networks to ensure sustained knowledge exchange and cross-pollination with other initiatives.
This was achieved through continued partnership with the Green Growth Knowledge Platform (GGKP), and SRl
shared events and publications with a global sustainability community over the five implementation years. Ad-
ditionally, presentations at high-level events such as the World Bank meeting in Tanzania (2024) and the EGG
Conference in Berlin expanded SRI’s outreach to broader development and technical audiences

Foster long-term sustainability and uptake, seeking to ensure that communication assets and structures outlive
the programme, supporting continued use of the knowledge generated by SRI. In 2024, a Legacy communications
plan was set up to create complementary media showcasing the Programme’s main results. These products in-
cluded country summary flyers, videos and the renovation of the SRI website. The dissemination of these prod-
ucts followed a specific communications plan developed for the last semester of the Programme, in parallel with
the realization of each country’s final event.
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Key results

Revitalization of the SRI Roundtable: The Roundtable was restructured and later embedded into the ISO JWG14
stakeholder group. This shift supported international standardization and stakeholder engagement throughout
the ISO 59014 development process.

Promotion and dissemination: Achieved through publications (e.g. chapters in Elsevier’s ‘Handbook of Recy-
cling’), media visibility, newsletters, country reports, and active social media engagement. Furthermore, tailored
strategies were used for Peru and Colombia as they finalized activities, including the translation of prominent
reports to Spanish.

Development of outreach materials, including legacy communication media: Promotional materials (flyers,
banners, brochures) were produced and used extensively at events (WRF 2021, WRF2023, World Bank Tanzania,
EGG Germany). Additionaly a new website was created, featuring SRI knowledge products and tools as global
public goods in the shape of a modernized web-library.
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3. Reflection and outlook

Sustainability of action

Overall, the KMC is itself a measure to ensure the long-term impact of the SRI Programme, and the
sustainability of the Programme’s actions is embedded at the core of its individual objectives.

Engaging with the international community of practice has proven to be a sustainable and strategic
approach for the SRI programme. This ensures that national actions are not isolated but are used in
global and regional movements toward responsible e-waste management. By contributing to interna-
tional standards, networks, and discussions, SRI countries have built a sustainable engagement which
will continue beyond the project. National institutions are now more connected and better positioned
to sustain reforms, and access international partnerships towards responsible e-waste management.

The developed tools are available to be used as Global Public Goods. Long-term uptake is being sup-
ported by hosting all developed products on the SRl webpage. Dissemination of other products such
as final country re-ports which include the assessments made through the tools developed in output
5.3 further showcases the methodologies and can serve as baselines for further projects and activities
on sustainable WEEE management in these partner countries.

The communication actions were aimed mainly at strengthening the impact and dissemination of the
activities and products on an ongoing basis. Still, the long term was considered too in this output by
developing “legacy” communication products to maximize the outreach to the community at the end
of the Programme and to ensure the availability of the wealth of knowledge produced afterwards.

Remaining challenges and opportunities

Despite all the progress made, some challenges remain such as fully aligning international standards
with local contexts, especially in setups where enforcement capacity is limited. Sustaining momentum
and coordination beyond the project will also require an ongoing political and financial commitment
from the SRI countries. However, these challenges bring opportunities such as rising global interest
and knowledge, expanding South-South cooperation on the e-waste topic offering possibilities to scale
the impact.

In the long-term, the environmental and social assessment tools could be further refined and updated
to include more recent and granular data. Generally, in WEEE management, particularly in systems of
lower maturity level, availability of data is very limited, which influences the quality of results provided
by measurement tools such as the ones developed within SRI Output 5.3. By highlighting the benefits
and tracking progress, the application of such tools can aid in better data collection and serve as an
opportunity for WEEE systems to a more mature stage.
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Details (e.g.
Progress of planned Menthe pediite
Output level [Planned deliverables Due date g p completion  [numbers, Remark
deliverables in 2024 X " q a
(if applicable) [titles, etc. if
applicable)
D5.1a List of cooperation agreements or letters of exchange with UNIDO, GIZ, PTB (30.11.2020 1?0% =inline with activity Oct-20
plan
D5.1b List of new synergies identified and made use of 30.11.2020 1?0% =inline with activity Nov-20
plan
Co-organization of SRI meetings with GIZ in conjunction with 100% = in line with activity
D5.1 12-14/10/2021
< the WRF 2021 Conference 1AL plan
D5.1c1 SRI training curriculum 20/12/2021 :)?:f’ =inline withactivity| -, 3
100% =in li ith activit
D5.1c2 Slides for SRI online training modules Apr-22 plana fnline with activity Dec-24
Videos will not be produced as they are
idered t . The traini
D513 SRI training videos June 2022 0% = not started considerec as not necessary. The training
materials have enough illustrations, examples
and links to already produced videos.
100% =in line with activit
D5.1c4 SRl online training available Dec-22 planu fniinewi Wity Sept-25
Ty - —
D5.2a Agreement with SNV 28.02.2020 1(I]0A, inline with activity
plan
S - —
D5.2b Dossier submitted to ISO for developing an Int ISO Standards 30/09/2020 1(IJOA inline with activity
plan
Ty - —
D5.2¢ Draft ‘1’ 1SO Standard (or SO/CD 59014 completed) August 2022 1?% inline withactivity| | >
plan
s - —
D5.2d SO Working Group setup May 2020 1?% inline with activity
plan
s - —
D5.2e Draft ‘1’ ISO Standard Mar 2023 1(IJOA inline with activity
plan
s - —
D5.2f Final 1SO Standard Oct 2024 1?04 inline with activity
plan
100% =in line with activity
D5.2g Technical documents complementing the ISO standard May 2025 plana Y
100% =in line with activit
D5.2h Procedures of an assurance and certification scheme Oct 2024 planu fniinewi ity
100% =in line with activit
D5.3a1 Problematic process list 31.05.2020 olan fniine Wt actviyl - apr-20
Country-specificinitial assessment reports have
not been written up as this was deemed
- 100% =in li ith activit
D5.3a2 Initial assessment reports 30.11.2020 lan infine with activity unnecessary/inefficient since the relevant
P information is mostly available in existing
[documents from SRl phase 1.
This development was superceded with the
D5.3b1 LCA data generation part 1 31/12/2020 20% = started impact assessment tool and then deemed not
necessary.
vy - —
D5.3c1 Impact assessment tool, fully functioning July 2023 1?0/° inline with activity Jul-23
plan
D5.3d1 Ma!)pingof relevant factors whcih influence the development of the 30/06/2020 100% = in line with activity
national e-waste management sector plan
D5.3d2 General idea for the targeted methodology fixed in draft 30/11/2020 100% = in line with activity
[document plan
Methodol " blished - il - —
D5.3d3 finalized and as SRl global public December 2023 100% = in line with activity
good plan
D5.3d4 General conc.ept for progress monitoring defined in a December 2022 100% = in line with activity Dec.22
comp (internal) plan
Baseline regarding the status of each SRI country at the end of - . -
100% =in line with activity
D5.3el SRI phase 1/ beginning of SRI phase 2, based on October 2023 Iane v
methodologies developed under A5.3.4. P
D5.302 Comprehensi\fe d.ocumentlaying out the general concept for 31/12/2021 100% = in line with activity
progress monitoring based on the developed methods. plan
Excel- and
100% =in li ith activit Word
D5.3f1 Templates for annual status and progress reporting 31.12.2020 © =infine with activity Dec-20 or .
plan Reporting
100% =in li ith activit
D5.3g1 LCA tool: first draft based on LCA data generated in-house 30/06/2021 plano infine with activity Jun-21
D5.3g2 LCA tool: fully functional second draft including all generated 31/12/2024 100% = in line with activity Dec-24
LCA datasets plan
100% =in li ith activit
D5.4a Mid-programme promotional SRl flyer developed July 2022 plano infine with activity Jul-22 Presented at WRF'23
100% =in lii ith activit
D5.4a1 SRI Roundtable expanded with new members 30.06.2020 pIano fnline with activity
Beside the mid. version d i
100% = in line with activit . "
D5.4b SRI promotional flyer developed 09/01/2021 Iano fnline with activity Jun-25 in 2023, new "Legacy" flyers were created at the
P end of the Programme.
100% =in lii ith activit
D5.4c SRI and the SDGs PPT developed osjor/a01 | [ninewith activityl .3
After the new website developed in 2020, a
100% =in li ith activit
D5.4d New website developed 1.04.2020 Iano fnline with activity Apr-25 renewed "Legacy" version was created and
P blished in 2025.
100% =in lii ith activit
D5.4¢ Kick-off event in South Africa held os/or/201 | [niinewithactivivl  yun-21
D5.4f Total of 24 SRI posts over the year (2 per month on LinkedIn 31.11.0024 100% = in line with activity Jun-25
and Instagram) plan
D5.4¢ KPI report produced and critically analysed within the SRI 01/12/2022 100% = in line with activity Dec-23
global team plan
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