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EPR  Extended Producer Responsibility 
ICT  Information and Communication Technologies 
IDA  Public Authority for Industrial Development 
MoE  Ministry of Environment 
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  Definition of Roles 

 

Trigger: 

SRI introduces new topics and sets in mo-

tion new processes which aim at improved 

framework conditions. 

 

Supporter: 

SRI plays a supporting role, joining others in 

an already ongoing process.   

 

Leader: 

SRI plays a leading role in an already on-

going process. 

Advisor: 

SRI plays an advisory role, providing inputs 

and/or guidance to a process led and car-

ried out by other stakeholders. 
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History of Seco interventions in WEEE management 

Situation at the beginning of SRI phase 1 (2016)  

At the beginning of the Sustainable Recycling Industries (SRI) project in 2016, Egypt faced significant 
gaps across its four intervention areas: policy, normative frameworks, business environment, and 
problematic fractions. 
 
1. Policy framework: While some environmental regulations existed, Egypt lacked a coherent, enforce-
able legal framework specific to e-waste management. Responsibilities were fragmented across insti-
tutions, and enforcement was minimal. The concept of Extended Producer Responsibility (EPR) was 
largely absent, and no structured take-back or recycling policies were in place. 
 
2. Normative framework: There was no system of technical standards in place for certifying or auditing 
e-waste recyclers. Recycling activities operated without reference to international technical and man-
agement standards, and Egypt had not adopted any recognized conformity assessment model. This 
hindered both quality control and environmental compliance in dismantling practices. 
 
3. Business development: The formal recycling sector was underdeveloped, consisting of only a hand-
ful of operators with limited capacity. The informal sector dominated collection and dismantling, op-
erating without environmental safeguards or access to technical or financial support. There were no 
incubator or accelerator programs targeting e-waste entrepreneurs. 
 
4. Problematic fractions: Hazardous e-waste fractions—such as Cathode Ray Tubes (CRTs), plastics, 
and circuit boards—were handled unsafely, often by informal workers lacking protective equipment 
or awareness. No national strategy existed for safe handling, treatment, or disposal of these materials, 
leading to environmental and health risks. 
 
In summary, Egypt entered SRI Phase I with weak institutional structures, minimal private sector en-
gagement, and high reliance on informal, unsafe recycling practices—conditions that the SRI project 
aimed to address through systemic interventions. 

Situation at the beginning of SRI phase 2 (2018)  

At the conclusion of its first phase (2016-2018), the SRI project had made significant strides in estab-
lishing the essential components for an organized e-waste management system in Egypt. 
 
1. Policy framework: The first phase of SRI led to the establishment of a national committee dedi-
cated to designing effective EPR financing mechanisms, marking a significant step towards sustaina-
ble e-waste management. Insights from international best practices informed this progress, while a 
multi-stakeholder consultation ensured broad-based support. A SRI-supported study tour to Switzer-
land and Belgium significantly enhanced policymakers’ understanding of environmentally sound e-
waste practices, fostering informed decision-making and alignment with state-of-the-art technolo-
gies and global standards. 
 
2. Normative framework: The development of an audit checklist, based on comparing the European 
WEEELABEX auditing system and Egyptian legislation, and the subsequent governmental auditors 
training and auditing of all formal recyclers, led to a more consistent and transparent regulatory envi-
ronment. As a result, the Ministry of Environment (MoE) started formally recognizing four accredited 
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recyclers, mandating that all e-waste auctions be directed to them. This decision significantly enhanced 
regulatory compliance and provided greater market stability for legitimate recycling businesses. 
 
3. Business development: The establishment of an incubator and accelerator program (E-Khorda) cat-
alyzed the growth of Egypt’s e-waste management sector by empowering start-ups and strengthening 
existing formal recyclers. These efforts, grounded in a comprehensive understanding of the sector’s 
baseline conditions, contributed to a more dynamic and inclusive recycling ecosystem. 
 
4. Problematic fractions: Enhanced technical capacity across the e-waste value chain was achieved 
through targeted training on Best Available Technologies (BAT) and Best Environmental Practices 
(BEP). This improved the safe handling and treatment of hazardous components, including plastic frac-
tions, ensuring higher environmental and health standards among recyclers, auditors, NGOs, and gov-
ernment stakeholders. 
 

Situation at the end of SRI phase 2 (2025) 

At the end of its second phase (2018–2025), the SRI project can demonstrate its role in establishing 
key components of an organized e-waste management system in Egypt. 

1. Policy framework: SRI backed the enactment of Waste Management Law No. 202, laying the 
groundwork for implementing Extended Producer Responsibility (EPR) schemes and helped develop 
Executive Regulation No. 722/2022, classifying e-waste as “hazardous waste with conditions” and 
streamlining its collection, sorting, and transport. It further supported developing an EPR e-waste man-
agement system by delivering an EPR implementation report1, a fee calculation model, and leading 
stakeholder consultations in support of MoE. 

2. Normative framework: SRI helped to establish the performance requirements and tools necessary 
to ensure fair play within Egypt’s e-waste sector. It developed a Technical Standard for Environmen-
tally Sound WEEE (Waste Electric and Electronic Equipment) Management with the MoE. Based on 
this, it outlined procedures for a national conformity assessment system and trained auditors from 
both public and private sectors. At MoE’s request, 2023 assessments evaluated the efficiency and qual-
ity of Egyptian recyclers extracting precious metals. 

3. Business development: SRI fostered the recycling business environment and industry professional-
ization. It created curricula for e-waste management and refurbishment, the latter introduced in 2024 
in vocational WE Schools. Two incubator programs led to six new e-waste management SMEs. It sup-
ported the establishment of the NGO Eco Green Waste Management (EGWM), which by 2024 repre-
sented over 27 formal recyclers. It also developed a digital platform to link households, businesses, 
informal collectors, and recyclers, enabling reverse e-waste flows. 

4. Problematic fractions: SRI addressed the safe treatment of problematic fractions, offering first-time 
insights into treatment of hazardous substances found in local e-waste. It mapped current practices 
and explored management options for lithium batteries, e-waste plastics with brominated flame re-
tardants, and end-of-life of cooling appliances. 

 

 

1 An EPR Scheme for WEEE in Egypt – Options for implementation; Author: Tawfik Elkheshen, 2024, 

https://www.sustainable-recycling.org/reports/epr-scheme-for-weee-in-egypt/  

https://www.sustainable-recycling.org/reports/epr-scheme-for-weee-in-egypt/
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Main activities and achievements in SRI phase 2 

Outcome 1: Policy 

The policy component of the SRI project was designed to create an 
enabling environment for the growth of the formal e-waste sector, with a focus on reducing the dom-
inance of informal practices. This was pursued by supporting regulations aimed at enhancing access of 
the formal sector to raw material, reducing unnecessary handling costs, in addition to ensuring safe 
and regulated collection, transport and recycling. The ultimate policy goal was to promote a more 
sustainable system that supports formal sector development while protecting human health and the 
environment, and enhance access to finance. 

One of the most prominent achievements under the policy outcome was the inclusion of e-waste as 
a regulated waste stream under Egypt’s Law No. 202 of 2020 for Waste Management. This marked a 
turning point, providing the formal legal mandate to control and monitor e-waste flows nationally. The 
law recognizes e-waste as a hazardous fraction with special conditions and empowers formal recyclers 
and regulators to enforce sustainable practices. 

In parallel, the SRI project supported the development of the Executive Regulations of Law No. 202, 
incorporating provisions specific to e-waste handling, extended producer responsibility (EPR), and the 
roles of producers and importers. This was complemented by efforts to revise tendering procedures 
for government-owned e-waste, ensuring only licensed and environmentally compliant recyclers are 
eligible for public waste streams. These changes introduced transparency, improved compliance, and 
widened access for formal recyclers. 

Additionally, the SRI project provided technical support to the Waste Management Regulatory Author-
ity (WMRA) to clarify the roles and responsibilities to enable outlining the Prime Minister’s draft letter 
and establish a clear timeline for implementing the EPR system. SRI supported the finalization of the 
EPR fee calculation model, laying the foundation for setting appropriate fees to ensure sustainable 
financial support for e-waste management. 

The ‘E-waste Status in Egypt’ report comprehensively assesses Egypt’s e-waste management landscape 
as of 2024, examining legal frameworks, key stakeholders, infrastructure, and statistical data. It pro-
vides strategic recommendations to strengthen policy, formalize the sector, and promote sustainable 
recycling practices aligned with global environmental standards. 

Key intervention areas and evolution over time 

• 2019–2020: Initial assessments of policy gaps and stakeholder mapping. SRI led national con-
sultations to align governmental visions with international best practices. 

• 2021–2022: Direct technical and legal support for revising Law No. 202 and drafting executive 
regulations. This phase involved intensive collaboration with the Ministry of Environment 
(MoE) and WMRA. 

• 2023: Study tour on EPR mechanisms of e-waste with relevant governmental entities 
• 2022–2024: Finalization of the EPR fee calculation model to provide the basis to decide on the 

specific level of fees that will ensure adequate financial support for the e-waste management  
• 2024–2025: Finalization of data collection for the document on e-waste status and outlook for 

Egypt. 
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SRI’s role 

SRI played a multi-faceted role across all policy-related achievements, drawing on its expertise and 
neutrality to convene stakeholders, provide technical assistance, and drive evidence-based reform. 

• Trigger and facilitator: SRI brought together key institutions such as the MoE, WMRA, Ministry 
of Communication and Information Technology (MCIT), and private sector actors to build con-
sensus on policy direction. 

• Support as a technical advisor: Defining the roles & responsibilities of key stakeholders within 
the EPR system and developing the terms of reference for EPR. 

• Capacity builder: SRI organized policy dialogues workshop, training sessions, and cross-coun-
try knowledge exchanges (e.g., with Switzerland and Italy), enabling institutional learning and 
adaptation. 

• Trigger for alignment: By linking e-waste policy work to broader national strategies, SRI en-
sured documentation of e-waste status and outlook for Egypt to be used as a reference for 
future projects, investors. etc. 

 

Outcome 2: Normative 

The primary objective of the normative component was to establish a level playing field in the recycling 
sector through the implementation of normative requirements, ensuring that the conformity assess-
ment process is thoroughly documented and accessible to all relevant stakeholders. 

The checklist developed during the first phase of the SRI project, based on a comparison between the 
European WEEELABEX auditing system and Egyptian legislation, has been extensively revised, resulting 
in new normative requirements outlined in the “Technical Standard for Environmentally Sound WEEE 
Management,” which aligns with the MoE guidelines for collection, transportation, and dismantling. 
Additionally, an “Audit Report for WEEE Operations” (former checklist) and a “Handbook for WEEE 
Auditors” were created. The SRI project implemented a comprehensive "Training of Trainers (ToT)" 
program for government personnel from various ministries and independent private sector consult-
ants, utilizing a hybrid approach that included both online and in-person sessions, during which pilot 
audits were conducted to evaluate the effectiveness of the normative requirements and the audit re-
port. 

In response to the attrition of auditors from the governmental auditing body after the initial training 
in the first phase of the SRI project, MoE recognized the need to establish a conformity assessment 
body and an auditor certification system. Two documents outlining the procedures for creating these 
systems were prepared and presented to WMRA. Along with the normative documents mentioned 
above, WMRA now possesses the essential knowledge resources to implement the conformity assess-
ment system in Egypt. 

Furthermore, in response to a specific request from MoE, SRI facilitated specialized conformity as-
sessments of Egyptian WEEE treatment companies engaged in precious metal extraction. The assess-
ment were conducted by an external expert, focusing on the efficiency and quality of their operations, 
adherence to Environment, Health, and Safety (EHS) practices, and legal compliance. 
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Key intervention areas and evolution over time 

• 2021: Follow-up with MoE auditors on their current audit practice and their needs 
• 2022-2024: Development of Technical Standard for Environmentally Sound WEEE Manage-

ment, “Audit Report for WEEE Operations” (former checklist), “Handbook for WEEE Auditors” 
• 2023: Auditors ToT programme for government personnel from various ministries and inde-

pendent private sector consultants 
• 2024: Preparation of a conformity assessment body and an auditor certification system proce-

dure.  
• 2025: Last training with governmental auditors from MoE and the Ministry of Industry and 

handover of all documents in English and Arabic. 

SRI’s role 

The SRI project played a key role in driving the normative framework forward, counting on extensive 
expertise gained through technical auditing roles in other countries.  

• Trigger and developer: SRI brought in extensive international expertise in conformity assess-
ment system development, standard creation, auditing and training.  

• Capacity builder: SRI organized workshops, theoretical and practical training sessions, and pi-
lot audits, enabling governmental and privat sector auditors to enhance their skills. 

• Facilitator: Brought together auditors from WMRA, the Egyptian Environmental Affairs Agency 
(EEAA), the Public Authority for Industrial Development (IDA) as well as the privat sector. 

• Specialised expert: Counts on a large network of experts and was thus able to quickly re-
sponded to specific needs from the MoE to conduct precious metal recycling audits. 

 

Outcome 3: Business 

The business component was designed to strengthen the existing ecosystem by supporting established 
SMEs, fostering the creation of new startups, and promoting collaboration between the formal and 
informal sectors. The rationale behind this approach was to bridge the gap between the two sectors, 
enabling a more inclusive, efficient, and sustainable e-waste value chain. 

The business development component of the SRI project had a tangible impact in shaping Egypt’s for-
mal e-waste recycling sector. Prior to SRI’s intervention, the market was heavily dominated by informal 
collectors and dismantlers, with very limited participation from formally recognized entities. One of 
the project’s landmark achievements was the successful licensing and scaling of private recycling 
companies, from one formal recycler to as many as 30 to date, transitioned from informal or semi-
formal operations to fully recognized entities, thus creating an e-waste industry. Thereby, employment 
in the formal sector increased by more than 200%. 

A landmark achievement under this outcome was the establishment of the Eco Green Waste Man-
agement (EGWM) NGO, which serves as the formal umbrella organization representing licensed recy-
clers and e-waste businesses. EGWM now plays a central role in policy advocacy, sector coordination, 
and engagement with the government on behalf of its members. The creation of EGWM reflects a 
major step toward institutional sustainability and private sector self-representation, especially in 
cross-sectoral dialogues around EPR and regulatory compliance. 
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The SRI project successfully initiated the implementation of its e-waste refurbishment & manage-
ment curriculum at the WE Schools of Applied Technology. This measure will ensure the multiplication 
of technical skills that are needed for an expansion of the recycling sector’s capacity. 

Complementing these educational efforts, the project also conducted two phases of the E-Khorda in-
cubation programme, which led to the establishment of new SMEs. These startups received compre-
hensive support, including office space, access to a network of investors, and ongoing technical and 
logistical guidance provided by the Electronic Research Institute (ERI) in the second phase.  

Under the Acceleration Programme, the SRI project played a pivotal role in empowering formal e-
waste recyclers by providing them with international exposure and capacity-building opportunities. 
Through targeted support, recyclers were enabled to participate in prominent international expos held 
in Germany and Italy, where they engaged with global stakeholders and explored cutting-edge tech-
nologies. In addition to these exhibitions, the project facilitated organized field visits to leading recy-
cling facilities in Germany, Switzerland, and Belgium. These visits offered participants firsthand insight 
into advanced treatment processes, compliance systems, and circular economy models, thereby en-
riching their technical knowledge and inspiring improvements in their operations back in Egypt.  

Another important milestone was the development and operationalization of a digital business plat-
form that facilitates exchange and visibility among actors in the e-waste value chain. This platform 
enables registered users, including recyclers, producers, collection agents, and logistics providers, to 
post available materials, services, and business opportunities. It also supports traceability and trans-
parency of material flows, helping formal recyclers expand their networks and access input more effi-
ciently. 

Key intervention areas and evolution over time 

• 2019–2021: Facilitated recyclers the access to material supply sources via government auc-
tions and EPR pilots, and supported the recyclers’ integration into national policy frameworks.  

• 2021–2024:. Focused on direct technical and operational support to formal recyclers, including 
training on compliance with licensing, environmental safeguards, and occupational safety.  

• 2023: Establishment of the Eco Green Waste Management (EGWM) NGO. 
• 2024–2025: Establishment of E-waste platform and website to allow for the collection of e-

waste from retailers and households and to reflect the current status of e-waste in Egypt. 

SRI’s role 

SRI played the leadership and trigger role in achieving these outcomes, in line with its annual report-
ing framework: 

• Enabler of formalization: By guiding recyclers through the licensing process and advocating 
for regulatory alignment, SRI helped integrating informal actors into the formal economy. 

• Capacity builder: Delivered targeted training programs on environmentally sound manage-
ment, occupational health and safety, and business planning. Additionally, supported formal 
recyclers to attend international expos. 

• Market facilitator: Acted as a bridge between supply (government, producers) and demand 
(recyclers), facilitating transparent access to e-waste streams. 

• Strategic advisor: Provided technical expertise and international benchmarking to improve re-
cyclers’ operational models and policy compliance. 
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• Platform builder: Fostered networks and multi-stakeholder dialogues that serve as a collection 
platform and encourage collaboration across the sector, thereby bridging the gap between e-
waste sectors. 

Outcome 4: Problematic fractions 

This component aimed to identify locally relevant problematic fractions, generate insights related to 
their management and to find adapted solutions for their safe treatment.  

A baseline assessment study 2employed a systematic approach to identify hazardous materials in var-
ious types of electronic equipment, such as desktop and laptop computers, displays and mobile 
phones, which are the most important in terms of volumes handled by recyclers. The study found that 
the typical hazardous materials found in e-waste include heavy metals, brominated flame retardants 
(BFRs) and chlorinated persistent organic pollutants (POPs). 

An opportunity study 3provides an in-depth analysis of the current management of hazardous frac-
tions from e-waste, based on field surveys and interviews with formal recyclers. It assesses the availa-
ble infrastructure to handle hazardous fractions and identifies gaps to be tackled in priority. It con-
cludes that although there are environmentally sound solutions for some problematic fractions, chal-
lenges still exist for others, such as lithium-ion batteries, capacitors containing hazardous materials, 
BFR-containing plastics, and displays. 

A feasibility study identified, evaluated, and compared the most promising options for the sound man-
agement of two fractions identified as highest priority in the Egyptian context: lithium batteries and 
e-waste plastics containing BFR. It also suggested a roadmap for implementation and critical success 
factors. The study was officially presented in a launch event with key stakeholders spanning govern-
ment, development partners, recyclers, financial institutions, and other key stakeholders.  

In order to complement the scope of SRI in Egypt (beyond the historical focus on ICT equipment), an 
additional study assessed the current fate and environmental impact of the end-of-life of cooling 
appliances in Egypt while proposing recommendations for improved management and integration 
into the EPR system. 

Key intervention areas and evolution over time 

• 2023: Publishing of baseline assessment and opportunity study  
• 2024: Publishing of feasibility study, including launch event on “Circular & Green Economy 

Opportunities” 
• 2025: Publishing of end-of-life cooling appliances study 

SRI’s Role 

The SRI project played a key role in driving the management of problematic fractions forward by gen-
erating important insights and suggesting policy and management interventions.  

 

2 Assessment of WEEE Dismantling business opportunities: Formal sector; Author; Fathya Soliman, 2024,  

https://www.sustainable-recycling.org/reports/problmeatic-fractions-arising-from-weee-in-egypt/  

3 Solutions for Problematic Fractions from WEEE in Egypt: ; Author; Fathya Soliman, 2024,  https://www.sus-

tainable-recycling.org/reports/solutions-for-problematic-fractions-from-weee-in-egypt/  

https://www.sustainable-recycling.org/reports/problmeatic-fractions-arising-from-weee-in-egypt/
https://www.sustainable-recycling.org/reports/solutions-for-problematic-fractions-from-weee-in-egypt/
https://www.sustainable-recycling.org/reports/solutions-for-problematic-fractions-from-weee-in-egypt/
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• Trigger and developer: SRI brought in extensive international expertise in pinpointing and sug-
gesting management options for problematic fractions.  

• Facilitator: SRI organized a large launch event for the feasibility study, enabling institutional 
learning and a constructive dialogue among among key stakeholders that need to be involved 
in the problematic fractions value chain.  

• Specialised expert: SRI counts on a large network of experts and was thus able to find and 
coordinate the work of local contractors to develop content for the different studies which 
originated in this workstream. 

 

Performance indicators 

The performance indicators defined by the SRI programme can provide a metric on the improvement 

of the framework conditions of the partner country and are as follows:   

1. Number of jobs under fair working conditions in the (WEEE) recycling industry 

2. Capital investment in the (WEEE) recycling industry 

3. Percentage of secondary resources recovered from e-waste under environmentally friendly 

conditions 

4. Greenhouse gas emissions saved or avoided in t CO2eq 

To assess the performance indicators related to the development of the WEEE management sector in 

the SRI partner country, the expert opinion of the local partners, as well as questionnaires with the 

related stakeholders, were gathered. Existing local WEEE management companies reported on the 

amount of material they treat, as well as their processes and company information. The aggregated 

information is being used to assess the performance indicators.  

An environmental impact assessment tool developed by Empa was used to determine the environ-

mental benefits of collecting and treating WEEE within the framework conditions of the time-points 

2019 and 2024. The methodology and limitations of this analysis is found in the Annex.  

 

Table 1: Information on Performance Indicators for the SRI partner country Egypt. Negative values for greenhouse gas 

emissions equals net savings.  

Performance Indicator 2019 2024 

1 Formal workers 

 

99 1844 

(3545) 

26 Capital investment (USD) No data No data 

 

4Estimation based on the directly reported aggregated information on workers obtained through the survey. For Egypt, 14 formal recyclers 

provided information, which represents 50% of the known companies present in 2023, thereby underestimating number of formal workers 

in WEEE sector. It is unclear to some extent, how many of the reported workers are subcontractor and would not fall under the definition 

of "formal worker". 

5Estimation based on number of workers per average volumes treated, to extrapolate from incomplete survey data to generate a figure 

which covers all 27 companies identified in 2023.  

6 No information available 
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37 Share of formally treated WEEE 0.3% 1% 

48 Environmental benefit in GWP (avoided emissions) - 1'201 tCO2eq - 4'305 tCO2eq 

 

 

Detailed Environmental Assessment of the "Poor Recovery Scenario" for 2024 

The following figure shows the outcomes if the volumes of WEEE treated by the formal recyclers in 

Egypt in 2024 would NOT have been treated in these formal recycling facilities but instead left to a 

"Poor Recovery Scenario" with informal cherry picking of certain fractions, and large quantities ending 

up on unsanitary landfills.  

Based on the impact assessment, in this scenario, the recovery efforts do not outweigh the emissions 

caused by the unsafe disposal of the WEEE equipment, leaving a net result of 682 tons of CO2 being 

emitted in the atmosphere. This is mostly because of the potential risk of fires on uncontrolled landfills, 

and where plastic fractions release toxins and CO2 when burned. These 682 tons of CO2 additionally 

emitted are equivalent to the annual greenhouse gas emissions of 325 combustion engine cars. Also 

within the "Poor Recovery Scenario", some materials are being collected and recovered. This is mostly 

the case for the bulk metals such as iron, aluminum, and copper. However, there is no safe removal of 

hazardous substances. 

Figure 1: Environmental assessment estimated results for "Poor Recovery Scenario" for Egypt 2024, if the input material 

that has been formally treated in 2023/24 by recycling facilities would have been processed in informal activities in-

stead 

 

Detailed Environmental Assessment of the "Medium Recovery Scenario" for 2024 

 

7 Between 2019 to 2024, the e-waste collected in Egypt rose from estimated 1900 tons to 6800 tons (figure extrapolated from incomplete 

data). In the meantime, the global e-waste monitor estimates that WEEE generation in Egypt increased from 586'000 tons in 2019 to 

690'000 tons in 2022.  

8 Assessment based on the information on the volumes obtained through the survey, mainly ICT equipment and copper cables, not cover-

ing all WEEE treated in the country. Emissions are calculated by comparing the processing of reporting input material in a "Medium Recov-

ery Scenario" to a scenario without formal recycling in place so called "Poor Recovery Scenario", where informal collection of some materi-

als takes place, however with reduced process efficiency (see scenario description in the annex). The "Medium" scenario was selected 

based on the information by an additional report which reviewed the state of recovery processes for WEEE, to which the "medium" sce-

nario best reflected the current situation. The assessment is broad-scale and results should be taken with caution due to poor data quality. 

The assessment is not equivalent to a full depth life cycle assessment analysis but provides a baseline estimation on impacts of WEEE treat-

ment in the partner country. 

682 t 

CO2eq emissions caused  

1'500 t 

Secondary bulk metals 
recovered (Fe, Al, Cu) 

37 kg  
Gold recovered  

0 kg  
Hazardous substances 

removed 

Poor Recovery Scenario 
Egypt 2024  
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The following figures show the results of the formal recycling of the volumes treated by Egyptian re-

cyclers in 2024. Based on the report Evaluation and review (audits) of recycling, recovery and refining 

facilities in Egypt by Venkatesha Murthy from 2023 (which was commissioned by SRI), it was deter-

mined that the pre-defined "medium recovery scenario" (see annex for methodology) is most reflec-

tive.  

The recycling efforts associated with this input material avoid emissions of around -3'620 tons CO2eq, 

which is equivalent to the annual emissions of 1'700 combustion engine cars. Better recovery pro-

cesses increase the volumes of bulk materials that can be recovered as well as the recovery of precious 

metals such as Gold, Silver, and copper.   

Figure 2: Environmental assessment results from 2024 for "Medium Recovery Scenario" for Egypt, given the input material 

that has been formally treated in 2023/24 by recycling facilities. The Input material is predominantly ICT WEEE, so the 

focus lies on the recovery of precious metals and copper  

 

The net Benefit between the two Scenarios9 for Egypt for 2024 is obtained as such:  
 

Poor Recovery Scenario Medium Recovery Scenario Net Benefit (2024) 

682 tCO2eq  -3'623 tCO2eq 
- 4'305 tCO2eq (net negative emis-
sions between scenarios) 

 
  

 

9 See Annex 2 for Description. 

-3'620 t 

CO2eq emissions avoided  

1'650 t 

Secondary bulk metals 
recovered (Fe, Al, Cu) 

58 kg  
Gold recovered  

51 kg 

Hazardous substances 
removed 

Medium Recovery Scenario 
Egypt 2024  
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Reflection and outlook 

Sustainability of actions 

The enactment of Law No. 202/2020 and its Executive Regulation No. 722/2022 laid a legal founda-

tion for sustainable e-waste management in Egypt. SRI supported this by drafting EPR (Extended Pro-

ducer Responsibility) guidelines and financial models, empowering the Ministry of Environment (MoE) 

and WMRA to institutionalize the system. This empowers national authorities (MoE and WMRA) to 

continue enforcing and evolving a structured e-waste management system beyond the project's life. 

The support for the preparation of the EPR fees & Prime Ministerial Decree provided MoE with a 

solid basis for the launch of the EPR system, including the setting of recycling targets and the imple-

mentation of the recycling fees. A detailed report10 with different scenarios of EPR fee implementation 

in collaboration with the Waste Management Regulatory Authority (WMRA) is available. By establish-

ing recycling targets and defining financial flows, the project ensures long-term economic viability and 

accountability for producers, thereby anchoring e-waste sustainability in policy and practice. 

The establishment of the e-waste recyclers EGWM NGO provides the necessary basis to support the 

recyclers' activities at the policy level with the government and a legal voice for policy advocacy in the 

long term. In addition, the NGO is currently developing an e-waste hub platform for the collection and 

appropriate treatment of end-of-life equipment, serving private and corporate users, as well as infor-

mal merchants. The goal is to continuously involve the informal sector, connect it to the formal sector, 

and prevent the mishandling of e-waste to preserve the environment and society. The NGO’s initiative 

to launch a digital platform ensures continued support for collection, treatment, and environmental 

protection efforts beyond the project timeline.  

The good cooperation and collaboration established between the four ministries - MCIT, MoE, the 

Ministry of Industry and Trade, and the Ministry of Higher Education, represented by ERI – on the topic 

of e-waste management provide an excellent basis for the continuation of the activities initiated by 

the SRI project. This alignment strengthens institutional memory, increases resilience to policy shifts, 

and supports the replication and scaling-up of project achievements at the national level. 

The institutionalization of the SRI e-waste curriculum, through the close involvement and co-owner-

ship of ERI in the newly developed e-waste management and refurbishment curriculum, provides for 

the continuation of e-waste education in Egypt past the end of SRI. Indeed,  the WE ICT Technological 

Schools in all governorates of Egypt have access to the SRI-developed curriculum. This creates a pipe-

line of qualified professionals capable of sustaining and advancing Egypt’s e-waste sector long after 

the project ends. 

Remaining challenges and opportunities 

1. Policy Framework 

 

10 An EPR Scheme for WEEE in Egypt – Options for implementation; Author: Tawfik Elkheshen, 2024, 

https://www.sustainable-recycling.org/reports/epr-scheme-for-weee-in-egypt/  

 

https://www.sustainable-recycling.org/reports/epr-scheme-for-weee-in-egypt/
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With SRI’s support, Egypt has established a national e-waste policy (Law 202/2020 and Regulation 
722/2022), which is the foundation for establishing a robust e-waste management system. Yet, regu-
latory enforcement still falls short. Furthermore, consistent review and updates of e-waste regulations 
are necessary to reflect technological advancements and evolving market dynamics. 

Despite Egypt’s formal alignment with the Basel Convention for transboundary movement of e-waste, 
enforcement also remains inconsistent. Targeted and efficient administrative work is also still lacking,.    

The development of an EPR scheme for ICT equipment is well advanced with an ongoing stakeholder 
process. The currently most important challenge and opportunity is the actual implementation and 
enforcement of EPR for ICT. This is seen as a cornerstone, as it will enable financing mechanisms that 
will be beneficial for activities in all other outcomes and, in combination with the extensive knowledge, 
methodologies and experience built up through the SRI project, can serve as a blueprint for extending 
the EPR scheme to other e-waste streams beyond ICT, as well as promoting circularity concepts within 
the scheme. 

In addition, the data collection for the document on the status and outlook of e-waste management 
in Egypt has revealed that quantitative data for monitoring e-waste-related stocks and flows are often 
incomplete and inconsistent. This highlights significant opportunities for improvement and under-
scores the necessity of establishing a structured data management and monitoring framework with 
standardized collection methods and reporting practices. 

2. Normative Framework 

New technical standards, conformity assessment frameworks, and auditor verification schemes have 
been developed under the SRI programme, accompanied by training and pilot audits for public and 
private sector auditors and enforcement bodies. However, full institutionalisation and implementation 
is still pending.  

Appropriate financing mechanisms are key to implement and sustain conformity assessment activities 
and thus establish a pool of trained auditors that support the improvement of the formal recycling 
sector in terms of health, safety and environmental standards and monitor their material flows and 
processes. Therefore, the further development, implementation, and enforcement of EPR is vital.  

Furthermore, the developed Technical Standard does not yet include reuse and refurbishment, both 
crucial elements to foster circular economy. It is also yet to see how it will initiate health and safety 
enforcement particularly for informal workers, as practical implementation of existing labor protec-
tions and training on risk mitigation is generally lacking. 

3. Business 

By the end of SRI, Egypt has over 27 formal e-waste recycling facilities. However, informal recycling 
remains prevalent, still leading to environmental and health risks. As informal collection networks out-
perform formal ones in terms of efficiency, formal recyclers struggle with the challenge of collecting 
or acquiring enough e-waste for processing and recycling. The establishment of formal collection 
points often fails due to the absence of financing mechanisms and donor interests.  

SRI has initiated several promising interventions. Formal recyclers have successfully organized under 
the newly formed Eco Green Waste Management (EGWM) association, enhancing joint industry de-
velopment. Pilot schemes for citizen incentives and informal sector integration have been launched, 
demonstrating viable models for scaling. For example, the collection platform developed by EGWM 
links the informal and formal sectors, enabling the channeling of e-waste flows to formal treatment 
facilities and supporting their business cases. 
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While Egypt has made strides in building a formal e-waste recycling sector, several structural gaps 
remain: 
 

• Recycling industries need stronger incentives and technical support to grow into fully formalized, 
competitive value chains. Sustainable financing through EPR is also critical here, as a mean to sup-
port and scale these and other ongoing initiatives.  

• There is an urgent need to establish dedicated infrastructure and operational models for environ-
mentally sound management of hazardous e-waste fractions, including: 1) Specialized landfills for 
hazardous materials. 2) A centralized hazardous waste incineration facility. Donor funding and in-
ternational partnerships could be explored for this purpose. 

• Circular economy approaches and business models —such as maintenance, repair, reuse, and re-
furbishment—are gaining traction and offer economic and environmental benefits. However, 
these practices require further institutionalization across the full range of e-waste streams. Sup-
port in terms of technical assistance, grant funding, and start-up acceleration is thus warranted.  

4. Problematic fractions 

Occupational health and safety (OHS) remains a major concern, especially in the informal sector, where 
exposure to hazardous substances is high and enforcement of labor safety standards remains weak. 
Gaps persist in both awareness and compliance. 
 
The feasibility study on the treatment of plastics containing BFRs as well as lithium-ion batteries has 
shown, that without EPR, the financial feasibility of new treatment options is insufficient. The same 
applies to the environmentaly sound treatment of end-of-life cooling appliances. Sustainable financing 
through EPR is critical to pilot and scale hazardous waste management solutions. 
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Annex 1 

Table 1: Planned vs. actual activities 
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Table 2: Log-Frame reporting: Outcome & Output indicators 
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Annex 2: Indicators methodology 

Data summary Egypt 

 

 2019 2023/24 Sources 

Total Generation e-waste in Egypt (E-

waste monitor) 

586'000 tons 690'000 tons (2022) E-waste monitor 

Total Generation e-waste in Egypt (by 

calculation Fatheya) 

26'000 tons (seems too 

low) 

55'000 tons (seems too 

low) 

E-waste management in 

Egypt report11 2024, Dr. 

Fatheya Soliman 

Total e-waste collected based on the in-

formation given in the questionnaires 

320 tons (just one facil-

ity)  

1200 tons SRI Questionnaire 

Total e-waste collected based on as-

sumption that all formal recyclers in 

Egypt process similar amounts of e-

waste as the ones where figures are 

available 

1900 tonsA 

(≈ 0.3% of E-waste from 

E-waste monitor estima-

tion) 

6800 tonsA  

(≈ 1% of E-waste from E-

waste monitor estima-

tion) 

Calculation, SRI Question-

naire 

Total WEEE treatment facilities in Egypt  6 confirmed (others un-

known) 

27 confirmed, 16 of 

which category 1, which 

included precious metal 

recovery 

SRI Questionnaire, E-waste 

management in Egypt report 

2024, Fatheya Soliman 

Total nr. of workers based on Question-

naires 

99 184 SRI Questionnaire 

Total nr. of workers based on using the 

average nr. of workers (13.14 workers 

[N=14]) of a processing facility calcu-

lated through the reported data by 

Dr.Fatheya 

unknown 354 Calculation, E-waste manage-

ment in Egypt report 2024, 

Dr. Fatheya Soliman 

A Based on reported volumes, about 19.13 tons per worker is processed on average, with estimated 354 workers 

using the volumes per worker proxy unit this then equals 6787 tons, in 2019 with 99 workers, this equals around 

1900 tons. 

Why the "medium recovery scenario" was chosen for the case of Egypt:  

See Report: EVALUATION AND REVIEW (AUDITS) OF RECYCLING, RECOVERY AND REFINING FACILITY IN EGYPT – 

2023, Venkatesha Murthy 

In Egypt, several WEEE processing companies are ramping up activities which include final recovery of precious 

metals domestically. As the stated report from 2023 shows, many recovery facilities do not operate under opti-

mal conditions, which is highly likely leading to reduced recovery efficiencies, which lead to the decision to use 

the "medium recovery scenario" as the best matching scenario. It is believed that export of material fractions 

from WEEE and processing in specialized facilities would yield better recovery rates which are more comparable 

to the in the assessment defined "high recovery scenario". 
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Methodology of Environmental Performance Indicator Estimation 

Data obtained from formal recyclers on yearly volumes of WEEE collected and treated was obtained through a 

questionnaire.  

The volumes treated were assessed with an environmental hotspot assessment tool developed by Empa to esti-

mate the benefits of removal of hazardous material as well as savings in greenhouse gases through material 

recovery.  

The volumes treated by the recyclers were considered as formal recycling. Fractions which were further ex-

ported are considered to be further treated and materials recovered. The materials recovered are assumed to 

be available for a secondary material market so that the benefits of recycling can be attributed to the country 

which collected and treated in a primary step of the WEEE management value chain.  

The tool includes several treatment scenarios. To compare the benefit of the formally recycled material with a 

situation where this material would not have been collected and treated formally two scenarios were compared 

in the case of Egypt for the years 2019 and 2024:  

Poor Recovery Scenario 

This scenario describes the situation where informal recycling of WEEE is present but not formal. In this scenario, it is as-

sumed that valuable fractions of WEEE are collected and recovered to some extent however hazardous and invaluable frac-

tions are left to the landfill (cherry picking behavior). For the informal workers, poor working conditions are assumed. This 

includes among other things the lack of adequate PPE, the exposure to hazardous substances which can affect the workers' 

health over a prolonged period, an increased risk of workplace accidents and low wages. For the recovery of target materials, 

scrap metal is sold to further buyers or in some cases recovered directly via backyard recycling. Unsound practices such as 

burning of cables or leaching of precious metals from printed wiring boards using mercury are assumed for this scenario. 

Medium Recovery Scenario 

This scenario describes a situation where WEE is treated equally through informal and formal recycling practices occur. The 

WEEE processed in formal recycling facilities is depolluted and hazardous substances are removed according to best prac-

tices. The remaining share of WEEE is treated as described in the Baseline scenario. 

Alternatively, it can describe a situation where WEEE is treated in formal facilities which have inadequate practices and 

downstream recovery is not occurring with the most efficient recovery processes, leading to higher losses during processing.  

 

➔ The environmental impact and net benefit of the Poor Recovery Scenario was compared with the 

impact and net benefit of the Medium recovery scenario to estimate an overall net benefit. 

 

Recyclers reported on the following device categories which they treated for the four time periods:  

Table 2: categories reported by formal recycling companies in partner country 

ICT devices (PC, Laptop, Phones, Printers) 

Flat panel displays (TV and PC) 

CRT displays (TV and PC) 

Large Household devices 

Small household devices 

temperature ex-change equipment (e.g. fridges) 

Light sources / lamps 
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Others 

The environmental assessment tool which was developed by Empa determines environmental performance of 

WEEE treatment on the level of device types, for which material composition is available. To determine the im-

pact of a given volume of categories, a certain device mix was assumed for the estimation. This spread is quan-

tified in the following table. 

 

Table 3: device attribution to category in model 

Category as reported by recycler 
Device in Environmental assess-
ment tool 

% of category volume in mix 

ICT devices (100%) PC / Server 20 % of category volume 

Laptop 20 % of category volume 

Printer/ Scanner/ Copier 20 % of category volume 

IT accessories (mix keyboard, 

mouse) 

20 % of category volume 

Mobile phone / Tablet 20 % of category volume 

FPD (TV & PC) (100%) FPD Monitor 50% of category volume 

FPD TV 50% of category volume 

CRT displays(TV and PC) (100%) CRT Monitor 50% of category volume 

CRT TV 50% of category volume 

Large Household devices (100%) 
Washing machines (with compres-
sor) 

20 % of category volume 

Clothes dryers (with compressor) 20 % of category volume 

Dishwasher (with compressor) 20 % of category volume 

Electric stove / electic Oven 20 % of category volume 

Microwave oven 20 % of category volume 

Small Household devices (100%)  Small household devices 100% of category volume 

Light sources Fluorescent tubes 50% of category volume 

Other lighting equipment 50% of category volume 

Others Not considered (often packaging, 

not part of WEEE scope, material 

composition unknown) 

0% of category volume 

 

Limitations 

The following assessment limitations must be considered when applying the methodology:  
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➔ General Disclaimer: the developed tool assesses WEEE treatment with the best possible information 

available, but was developed to be generic and not site-specific, which decreases quality of the results 

compared to a full-scale site-specific life cycle assessment (LCA) 

 

• The mix of category composition is variable, detailed information is unknown 

• Material composition of devices is based on an average model device, material composition in reality 

may vary 

• Assessment of environmental impact is based on material recovery, which is generic and not site-spe-

cific 

• Only road transport is considered with a flat rate distance and one specific type of truck as representa-

tive 

• Infrastructure impacts are not considered, as the environmental hotspot assessment tool is is not site-

specific  

• If a certain fraction is exported, it is assumed that is it follows an industry standard level of processing 

for material recovery 

• An estimate share of recyclable plastics from overall plastic fractions was chosen, this varies in reality  

 

 

General specifications of Impact assessment tool  

Assessment methodology 

 

Environmental im-

pacts 
Factors as defined in this tool  

Caused by 

• Energy use due to industrial processes or transport 

• Emissions due to uncontrolled fires on landfills 

• Emissions due to incineration of waste material 

• Emissions caused due to GHG relevant substances leakage 

• Release of hazardous substances  

Avoided by 
• Removal of target hazardous materials and safe storage or destruction  

• Recovery of target valuable materials and substitution of primary materials 

Reduced by 

• Adoption of more energy efficient treatment processes 

• Usage of more energy efficient transport 

• Improving efficiency of treatment by reducing losses  

 

Life-cycle characteri-

zation method 

Unit Description 

Global Warming Po-

tential (IPCC 2013) 
kgCO2eq/kg 

A very common methodology to measure the environmental impact of a process or 

product in terms of greenhouse gas emissions by using kilograms of CO2 equivalent 

emissions as unit. This method is easily understandable and most suited to measure 

climate impact but falls short in assessing hazardous fractions that are toxic to human 

health (International Agency for Standardization, 2006). 

 

Framework and scope 

WEEE treatment generally consists of collection of devices at the end of life from consumers or businesses, 

concentration in dedicated facilities and sorting into different categories, followed by manual pre-treatment, 
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then a mechanical separation into material fractions, which are sent to recovery facilities or disposal sites (see 

figure).  

 

Devices 

The devices currently considered in this tool are the following:  

WEEE device categories 

D1 PC / Server D11 Video appliances (CD-/DVD-Player) D21 Fluorescent tubes 

D2 Laptop D12 Refrigerators & Freezers D22 Other lighting equipment 

D3 Printer/ Scanner/ Copier D13 Washing machines (with compressor) D23 Used lead acid batteries 

D4 IT accessories (mix keyboard, 

mouse) 

D14 Washing machines (without compressor) D24 Mixed batteries  

D5 Mobile phone / Tablet D15 Clothes dryers (with compressor) D25 Lithium batteries 

D6 FPD Monitor D16 Clothes dryers (without compressor) D26 Solar panels  

D7 CRT Monitor D17 Dishwasher (with compressor) D27 Cadmium telluride thin-film so-

lar panels  

D8 FPD TV D18 Dishwasher (without compressor) D28 personal electronic equipment 

(with lithium batteries)  

D9 CRT TV D19 Electric stove / electric Oven D29 Optical fiber cables  

D10 Audio appliances (CD-/Radio 

recorder) 

D20 Microwave oven   

 

 

Fractions 

The fractions considered in this model correspond to the target valuable and hazardous materials:  

Fractions Type Main Sources in WEEE 

Iron (Fe) Target valuable material All types of WEEE 

Aluminum (Al) Target valuable material All types of WEEE 

Copper (Cu) Target valuable material All types of WEEE 

Printed Wiring Boards (PWB) Target valuable material* All types of WEEE 

Cables Target valuable material All types of WEEE 

Target Plastics Target valuable material All types of WEEE 

Lead (Pb) Target hazardous material CRT Screens and TVs, ULABs 

Mercury (Hg) Target hazardous material Lighting equipment, FPD Screens and TVs 

PCB capacitors Target hazardous material 
Lighting equipment, old household appli-
ances 

Refrigerants/blowing agents Target hazardous material Fridges and freezers 

Cadmium (Cd) Target hazardous material NiCd-batteries  
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While PWBs contain precious materials, they also contain small amounts of lead and mercury.  

Treatment scenarios 

The tool generalizes between two different states of a recycling system, by using the terms "formal" and "infor-

mal", to build treatment scenarios, which are either representing one of these states or a mix. This is in line 

with reported WEEE recycling systems globally. 

▪ System with predominantly formal recycling processes: A system where best practices are implemented 

and all categories of WEEE are collected and processed due to a functioning EPR system, which leads to high 

recovery rates of valuable as well as save removal of hazardous materials.  

▪ System with predominantly informal recycling processes: A system where the main incentive is material 

value that can be scrapped from WEEE, thus leading to "cherry-picking". Additionally, due to a lack of EPR 

system, no systematic collection is carried out. This system is attributed with some recovery of target valua-

ble materials but only minimal safe removal of hazardous materials.  

The tool compares environmental impacts for different treatment systems using pre-set treatment scenarios. In 

addition, the user can modify a "custom" scenario by selecting different processes to define the system. For the 

pre-set scenarios typical treatment practices as well as recovery rates were considered as shown.  

 

Nothing scenario 

This hypothetical scenario envisions a situation where both formal and informal recycling practices are absent 

and all WEEE is dumped on unsanitary landfills. This allows to compare environmental impact with the other 

more realistic scenarios. At an unsanitary or uncontrolled landfilled, it is assumed that leakage of substances into 

the environment, into water and soils via runoff during rain or into air through occasional burning of material on 

the landfill occurs.  

 

Poor recovery scenario 

This scenario describes the situation where informal recycling practices of WEEE are present but no formal recy-

cling system. In this scenario, it is assumed that valuable fractions of WEEE are collected and recovered to some 

extent, however hazardous and invaluable fractions are left to the landfill (cherry picking behavior). For the in-

formal workers, poor working conditions are assumed. This includes among other things the lack of adequate 

PPE, the exposure to hazardous substances which can affect the workers' health over a prolonged period, an 

increased risk of workplace accidents and low wages. For the recovery of target materials, scrap metal is sold to 

further buyers or in some cases recovered directly via backyard recycling. Unsound practices such as burning of 

cables or leaching of precious metals from printed wiring boards using mercury are assumed for this scenario. 

 

Medium recovery scenario 

This scenario describes a situation where WEE is treated equally through informal and formal recycling practices 

occur. The WEEE processed in formal recycling facilities is depolluted and hazardous substances are removed 

according to best practices. The remaining share of WEEE is treated as described in the Baseline scenario. 

Alternatively, it can describe a situation where WEEE is treated in formal facilities which have inadequate prac-

tices and downstream recovery is not occurring with the most efficient recovery processes, leading to higher 

losses during processing.  

 

High recovery scenario 

This scenario describes the use of best practices in formal WEEE recycling processes. The WEEE devices undergo 

a formal depollution to remove hazardous substances, before machine assisted treatment separates the devices 

in clean fractions which are sent to smelters or other recovery facilities. Recovery and removal rates for target 
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and hazardous materials are set to the average industry standard which is considered achievable following best 

practices (pilot testing plants achieving higher rates are not included). The remaining material which is not suit-

able for recycling is either incinerated or permanently stored at a controlled landfill, which ensures minimal ex-

posure of remaining hazardous fractions into the environment.  

 

Table 4: Overview of Scenarios and specifications 

Scenario Name Recovery of target 
materials 

Methods of 
recovery 

Safe Removal and storage of 
hazardous fractions 

Treatment of waste 
material 

Nothing Scenario None None None Unsanitary/uncon-
trolled landfill 

Poor Recovery Sce-
nario 

Poor Backyard recy-
cling 

Poor Unsanitary/uncon-
trolled landfill 

Medium Recovery 
Scenario  

Medium Backyard recy-
cling / formal 

recycling 

Medium Mix:  
50% Unsanitary land-

fill 
50% sanitary landfill 

/ incineration in facil-
ity 

High Recovery Sce-
nario 

High Formal recy-
cling facility 

High Sanitary landfill / in-
cineration in facility 

 

Losses at different stages of treatment are grouped together in one final recovery rate. The recovery rates used 

for all target fractions in the different treatment scenarios are as followed:  

Scenario Iron (Fe) 

Alu-

min-

ium 

(Al) 

Copper 

(Cu) 

Printed 

Wiring 

Boards 

(PWB) Cables 

Target 

Plastics 

Lead 

(Pb) 

Mer-

cury 

(Hg) 

PCB ca-

paci-

tors 

Refriger-

ants/blow-

ing agents 

Cad-

mium 

(Cd) 

Nothing Sce-
nario 

0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 

Poor Recov-

ery Scenario 
30% 40% 30% 30% 30% 0% 5% 5% 5% 1% 5% 

Medium Re-

covery Sce-

nario 

50% 50% 50% 50% 50% 50% 30% 10% 10% 10% 10% 

High Re-

covery 

Scenario 

97.5% 90% 95% 95% 95% 100% 95% 80% 80% 70% 80% 

 

Data Sources 

Data Type Unit Description Sources used 

Composition data % 
Data on device- and fraction composition 

is given in percentage points 

SteP, Scientific litera-

ture 

Mass data kg 

Data on average device mass to determine 

material content in kilogram based on the 

composition data 

SteP, Scientific litera-

ture 
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Life-cycle inventory 

(LCI) impact data 

kgCO2eq, ReCiPe 

points 

Environmental impact of recycling pro-

cesses and primary production of materi-

als for comparison with secondary re-

sources ("avoided burden") 

Ecoinvent, Scientific 

Literature 

 

Transport modelling 

 
Transport is modelled in a simplified manner as it is more relevant to geographic conditions, depending on many 
factors such as urban density, availability of pick-up points and EPR systems (Bo et al., 2019). The user is given 
three different options to select for the average transport distance for which all input material is transported 
(Table 5). For this, the transport impact is then calculated automatically by the tool. Currently, only transport by 
road is considered, however this represents most cases in WEEE treatment. The types of vehicles used (especially 
regarding their emission ratings equivalent to different EURO norms) is changing depending on the treatment 
scenario. Transport only includes carbon emissions, the effect on ReCiPe points is not measured in the analysis.  
 

Table 5: Options for transport 

Option Distance range 

Short distance 30 – 50 km 

Medium dis-
tance 50 – 80 km 

Long distance >80 km 

 

Processes Used to model Environmental impacts 

Target hazardous 

material 

Life cycle charac-

terization meth-

odology 

Emission 

pathway 

Process source Assumptions 

Lead (Pb) ReCiPe End-

point 

Lead emis-

sions to 

air 

Ecoinvent (Lead production 

(Glo)) 

Assumption 1: 100% into air, 

Assumption 2: Only 1% of ma-

terial produces emissions (in-

ert substance) 

Mercury (Hg) ReCiPe End-

point 

Mercury 

emissions 

to air 

 

Ecoinvent [Mercury production 

(Glo), Precious metal in anode 

slime, market for, GLO], (Figi et 

al., 2012) 

Assumption 1: 100% emis-

sions into air, which is most 

relevant for human health 

Assumption 2: 100% of mate-

rial (total mercury contained) 

can produce emissions 

PCB capacitors ReCiPe End-

point 

PCB emis-

sions into 

air, water, 

soil 

Aggregated process created us-

ing Ecoinvent substance "poly-

chlorinated biphenyls" with 33% 

into air, 33% into water and 33% 

into soil, additionally: (Daniel 

Savi, 2021) 

Assumption of distribution of 

air, water and soil emissions 
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Refriger-
ants/blowing 

agents 

Global Warming 

Potential (GWP) 

Emissions 

of refriger-

ants/blow-

ing agents 

LCI (GWP) of R22, which is the 

most common refrigerant 

Assumption that mixes of re-

frigerants are like the GWP of 

the most commonly used re-

frigerant, which has a GWP of 

2000 kgCO2eq/kg, (Duan et 

al., 2018; Velásquez-

Rodríguez et al., 2021) 

Cadmium (Cd) ReCiPe End-

point 

Emissions 

of Cad-

mium to 

air & wa-

ter 

 

Ecoinvent: Cadmium telluride, 

semiconductor-grade production 

(RoW) 

Ecoinvent: Cadmium chloride, 

semiconductor-grade production 

(RoW) 

(Wäger et al., 2012) 

Assumption of 50% into air 

and 50% into water 

 

 

 

 


