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List of Abbreviations 
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ToR Terms of Reference 
UNDP United Nations Development Programme 
UNEP United Nations Environment Programme 
UNIDO United Nations Industrial Development Organization 
WEEE Waste Electrical and Electronic Equipment 
WRF World Resources Forum 

 
 
  Definition of Roles 

 

Initiator: 
SRI introduces new topics and sets in mo-
tion new processes which aim at improved 
framework conditions. 

Support: 
SRI plays a supporting role, joining other in 
an already ongoing process.  

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

Advisor: 
SRI plays an advisory role, providing inuts 
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 SECO's intervention (2008) 

By the year 2008, the management of Waste Electrical and Electronic Equipment (WEEE) in Colombia was still in 
its infancy. Nevertheless, the country had already adopted a national policy for the integrated management of 
hazardous waste, initially introduced by the MAVDT (now the Ministry of the Environment and Sustainable De-
velopment – MADS or MinAmbiente). This policy promoted the adoption of the Extended Producer Responsibility 
(ERP) principle, sparking the inception of the first post-consumer product return system by manufacturers and 
importers of pesticides, with the aim of achieving the proper management of the containers of these products. 

Building on the success of post-consumer collection systems for hazardous waste, the MAVDT started to promote 
voluntary agreements for the management of WEEE, initially with the mobile phone companies, as well as com-
puter and household appliance sectors. Of these, only the mobile telephone companies began to install the first 
collection points, as agreements were not reached with the other two sectors. Regarding WEEE management 
infrastructure, the country housed some recycling companies operating on B2B business models, lacking con-
venient return channels for ordinary citizens. 

In 2008, with SECO's intervention, the Integrated WEEE Reconditioning and Recycling Project in Colombia, also 
known as Swiss e-Waste Programme (SeP), was launched. This project, executed by Empa and the Colombian 
Cleaner Production Center (CNPML), embarked initially by identifying the main stakeholders. Subsequently, it 
established and coordinated a National Technical Committee comprising both public and private entities, includ-
ing the MVDT, the Computer for Education (CPE) program, the National Industry Association (ANDI) and the 
Colombian Chamber of Informatics and Telecommunications (CCIT). Since then, the project has worked with the 
MinAmbiente as its main partner. 

Situation at the beginning of SRI phase 1 (2013) 

Between 2008 and 2012, significant progress was achieved in WEEE management under SECO's cooperation. The 
previously established Technical Committee was further strengthened, and after a successful study tour in 2009, 
to which its members were invited, the MAVDT issued pioneering WEEE regulations in 2010, focusing on the 
handling of fluorescent bulbs, computers and peripherals, and batteries and accumulators. Mandating the crea-
tion of WEEE Collection and Management Systems (WEEE SRyGs) by producers, these regulations imposed an-
nual collection targets, specified geographic coverage and required the increase of user awareness, among other 
requirements. In 2011, the SeP culminated in the creation of the first collective SRyG for computers and periph-
erals known as EcoCómputo. This served as a blueprint for the creation of SRyGs for light bulbs (Lúmina) and 
batteries (Pilas con el Ambiente). 
In 2013 the Congress of the Republic enacted the Law 1672, delineating guidelines for the adoption of a public 
policy for the integrated management of WEEE. This Law categorized WEEE as special waste with distinct man-
agement requirements, assigning obligations and responsibilities to all stakeholders in the Electrical and Elec-
tronic Equipment (EEE) value chain. Furthermore, it mandated Minambiente to formulate a WEEE public policy, 
with technical inputs from SECO’s project contributing to the law’s development.  

By the onset of SRI phase 1, the country already had companies with environmental licenses for the processing 
of WEEE. In 2010, the MVDT had established requirements for facilities whose purpose was to store, treat, use 
or finally dispose WEEE. At the same time, SRI initiated the creation of the country’s inaugural WEEE guidance 
document, the technical guidelines for the management of WEEE in Colombia, emphasizing on the management 
of hazardous fractions. In 2011, additional efforts were underway to foster the formation of an association of 
WEEE recyclers. 
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Situation at the beginning of SRI phase 2 (2019 ) 

The SRI project culminated in the formulation of the National Policy on WEEE management, officially launched 
by MinAmbiente in 2017. The Policy charts the course for the country over the next 15 years (until 2032), delin-
eating four strategies, specific lines of action and measurable indicators to monitore success. It also formalizes 
the establishment of the National WEEE Committee. Furthermore, in 2018 Decree 284 was promulgated, detail-
ing the obligations of stakeholders involved in WEEE management. 

During 2014 and 2018, a noticeable increase in the establishment of new SRyGs, both individual and collective, 
was observed. Noteworthy among them was the voluntary program Red Verde, dedicated to refrigerator man-
agement, garnering substantial support from SRI. Likewise, standardization in WEEE management began to be 
promoted by the SRI project. In 2016, 10 pilot audits were carried out, based on the European standard EN 
50625-1: 2014. In 2018, collaborative efforts with ICONTEC resulted in the development of a Colombian Technical 
Standard (NTC), grounded in the European standard and the guiding principles of ISO/IWA 19. In 2019, NTC 
6352:2019 "Requirements for the logistics and treatment of WEEE" and NTC 6359:2019 "Guiding principles for 
the sustainable management of secondary metals" were launched.  

Throughout this period, National WEEE managers continued to strengthen their infrastructure and technical ca-
pacity. The SRI Project played a pivotal role in organizing two study tours and spearheading the formation of the 
WEEE Recyclers Association, ACORAEE, which commenced in 2016 with the participation of 11 founding compa-
nies. Finally, to further promote the implementation of good practices and proper management of hazardous 
fractions, the SRI Project entered into a partnership with SENA in 2014 for the development of a Labor Compe-
tency Standard. In 2016,  a training program for SENA instructors was initiated, aiming to establish a training 
program for WEEE managers on the SENA platform. 

Situation at the end of SRI phase 2 (2023) 

As of 2023, notable progress has been made in shaping the regulatory landscape, specifically resolutions 076 of 
20191 (MinAmbiente), 480 of 20202 (MinCIT), and 851 of 20223 (MinAmbiente). The latest resolution, 851 of 
2022, is anticipated to catalyze an upswing in the number of WEEE SRyGs in the country by 2024, leading to an 
expansive nationwide coverage. In tandem with the rollout of the National WEEE Policy, supported by SRI, sig-
nificant strides have been taken in fulfilling the outlined activities, particularly in the domain of end-user aware-
ness. 

Thanks to the support of SRI, a robust conformity assessment system is now in operation for the 2019 norms 
NTC 6352 and 6359, complemented by certified auditors. Several companies have already secured certifications 
in international standards such as R2 (Responsible Recycling certification initiated by the U.S. Environmental 
Protection Agency). Colombia has also embraced technical standards for various stages of the EEE life cycle, such 
as NTC 6684 , 66875 and 66886 of 2023, among others. 

Presently, Colombia boasts 80 recycling companies granted with environmental licenses for WEEE management. 
However, informal collectors still handle substantial volumes of the generated WEEE. Collaboratively, the SRI 
Project and Minambiente conducted a Study of informality in the management of WEEE in Bogota together with 
proposals for its integration with the formal sector, with the objective of guiding the different actors of the value 
chain to increase the volume of WEEE collection through formal channels. 

In addressing the management of hazardous fractions, Minambiente and UNDP have spearheaded the develop-
ment of tools for identifying plastic fractions with Persistent Organic Pollutants (POPs) and implementing local 

 
1 They establish the ToR for the elaboration of EIAs for the licensing of WEEE management facilities. 
2 On the registry of producers and marketers to know the EEE introduced in the market. 
3 It establishes the requirements for the SR&G of all WEEE streams in the country. 
4 Method to evaluate the proportion of recycled material content in EEE. 
5 General methods for assessing the repairability, reusability and upgradeability of EEE. 
6 General method for the evaluation of EEE durability 
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recovery options for the main types of plastics found in WEEE. On the other hand, the SRyGs and WEEE managers 
express a growing interest in locally managing and reusing of other types of WEEE such as lithium batteries and 
solar panels. 

 

 

Figure 1: Chronology of SECO’s interventions in the WEEE management sector in Colombia 

 

 

Figure 2: Evolution of the volume of WEEE treated formally and overall rate of formal recycling. 
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Figure 3: Evolution of the quantity of legally authorized WEEE processing companies (recyclers) and of opera-
tional Collection and Management Systems (SRyGs). 

 

Main activities and achievements in SRI Phase 2 

Outcome 1: Policy  

The second phase of the SRI project primarily centered around providing substantial support to the Ministry of 
the Environment in executing the action plan outlined in the National Policy for the integrated management of 
WEEE, defined for the period 2017 to 2032. The obtained results are tools for raising awareness, education and 
cross-cutting training. It is aimed at helping the main stakeholders in the WEEE value chain to face the challenges 
posed by the generation of this type of waste in the country and to exercise their role in a responsible manner 
with respect to the society and the environment. These results will have nationwide coverage and an impact on 
all stakeholders in the short and medium term is contemplated.  

Output 1.1: A national WEEE policy has been developed and a political process has been initiated for the adop-
tion of respective legislation. 

As indicated above, in the first phase of the SRI Project, MinAmbiente with the support of the SRI Project focused 
on the elaboration of the National Policy for the integrated management of WEEE. Therefore, no additional ac-
tivities were foreseen for this product for this second stage. 

Output 1.2. Institutional capacities for implementation and compliance are strengthened and stakeholder re-
sponsibilities are defined. 

Elaboration of informative material to disseminate the National Policy on the integrated management of WEEE:  

• A video made through a collaborative effort between the WEEE National Committee, different actors in 
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communication tool to raise awareness and promote a culture of returning WEEE through formal chan-
nels. The video contributes to the behavioral change of the users and to the increase of the formal 
recycling rate of this type of waste. The material is freely available and has been widely disseminated in 
different events, social networks of stakeholders. It has also been permanently published on the website 
of the Ministry of the Environment. 

• A booklet on integrated management of WEEE aimed at children and teenagers, which explains the 
importance of the citizen's role in the proper management of WEEE in a didactic way and with simple 
language. Its objective is to engage a critical demographic that had so far been overlooked, positioning 
them as agents of change interested in preventing the generation of WEEE and the impacts of its inad-
equate management. In addition, it is a material that can be used by educators to promote a responsible 
citizen vision and transformation towards more sustainable lifestyles. The document is freely available 
so that it can be used in awareness-raising activities implemented by SRyGs, managers, environmental 
authorities, etc. Officialy launched at the International Book Fair in 2022, the booklet’s dissemination 
has been coordinated through the social networks of the members of the National WEEE Committee 
and the Minambiente website. 

Design of a Virtual Course: the SRI project coordinated the development of a virtual course on WEEE manage-
ment, with the support of the Ministry of the Environment and an external consulting firm. The self-learning 
course is free and offers approximately 48 hours of content (structured in 4 levels and 10 modules). Leveraging 
the advantages of online learning, this remote teaching and learning initiative extends its reach to more regions 
in Colombia, where knowledge on WEEE management remains relatively underdeveloped, especially in those far 
from the main urban centers. The course is a tool with which Minambiente provides quality and updated infor-
mation to i) inform the general public about the impacts of WEEE and the importance of its adequate manage-
ment; ii) guide producers on ERP and the creation of WEEE SRyGs; iii) train managers and operating personnel to 
implement sustainable practices; and iv) update environmental authorities in charge of monitoring and control.  
It was officially presented at the International WEEE Congress in June 2023 and is available on Minambiente's 
Moodle platform. 

National congresses: Two national congresses dedicated to the integrated management of WEEE were held, the 
first in 2021 and the second in 2023, aiming to foster a transformative shift centered on integrating productivity, 
sustainability and social inclusion. The two events attracted over 20 national and international experts, address-
ing pivotal topics such as the circular economy, international standards, new technologies for the use of materi-
als, management of problematic fractions and the elimination of hazardous substances. Initiated by the SRI Pro-
ject in collaboration with the Ministry of the Environment and WEEE SRyGs, these congresses aimed to 
strengthen the technical capacities of the WEEE management practitioner community across the country. Addi-
tionally, they provided forums for uniting all stakeholders in the EEE value chain, addressing concerns and imple-
menting networking strategies among attendees. All congress material was made available as a reference 
sources, with sessions from the first congress "EcoConéctate 2021" accessible on YouTube and those from the 
second, the “International Congress of WEEE-2023”, can be downloaded in Dropbox. 

Output 1.3. Development of technical implementation documents.  

Update of the Technical Manual: The SRI Project and Minambiente prepared the "Technical Guide for the man-
agement of WEEE, Colombia 2023". This comprehensive guide builds upon a prior 2010 version (developed with 
the support of the Swiss Cooperation) and aims to provide updated guidelines aligned with international stand-
ards and best practices. Through its four chapters, the document addresses issues such as the WEEE problem, 
integrated management of WEEE in Colombia, technical guidelines for the management of WEEE and the man-
agement of substances and components with hazardous characteristics. While primarily intended for WEEE man-
agers who require tools to know the best practices and the best available techniques, it serves as a valuable tool 
for anyone interested in deepening their knowledge on these topics. The freely available document can be ac-
cessed in both printed and digital format on Minambiente's web page. 
  

https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf
https://test-aulamads.minambiente.gov.co/login/index.php
https://test-aulamads.minambiente.gov.co/login/index.php
https://www.youtube.com/watch?v=Mc4HUrwvo8E&list=PLmWZedyLp14I44MGB4hfqBINnKyfieHeF.
https://www.dropbox.com/sh/jndw14qu3jrn7a1/AABUgKZhczduU1XKZUqKRBg_a?dl=0%20.
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Output 1.4. Implementation and application processes are defined. 

Support to the Ministry of the Environment: the SRI Project has consistently supported the Ministry of the Envi-
ronment in numerous additional activities related to the implementation of the action plan established in the 
National Policy on WEEE management, such as participation as a member of the National WEEE Committee, 
webinars, workshops, seminars and congresses organized by the entity.  

Outcome 2: Normative 

The SRI Project developed activities in partnership with ICONTEC,  the foremost organization in Colombia for 
technical standards and certification. The products obtained under this component have a direct impact on WEEE 
managers and SRyGs by encouraging them to strengthen their organizations through the adoption of high quality 
processes, better aligned with health and environmental standards. These outcomes are expected to resonate  
nationwide, with a foreseen medium-term impact.  

Output 2.1 Regulatory requirements and performance measurement 

The technical standardization process with ICONTEC in the previous phase resulted in the norms NTC 6352 (parts 
1 and 2) and NTC 66359, making additional activities unnecessaty for the second phase of the SRI Project.   

Output 2.2. Conformity assessment schemes and verification procedures are established.  

Conformity assessment system and verification procedures: the SRI Project and ICONTEC, under the guidance of 
Empa, prepared the necessary documents to formulate a conformity assessment system for NTC 6352 and NTC 
6359, so that their implementation by WEEE managers could be verified. It should be noted that this verification 
system is the first in the region and is a fundamental tool to promote the implementation of good practices by 
the country's managers, which will provide a sense of confidence in the client portfolio and will facilitate their 
access to broader markets. In addition, it is a key tool for WEEE SR&G to identify the most qualified managers in 
the country and to audit their social, environmental and economic performance in the management of WEEE. 
This product was configured within ICONTEC's portfolio of services as of 2023.  

Output 2.3. Independent audit bodies are formed and trained. 

Development and implementation of a training program on auditing WEEE managers: the SRI Project in collabo-
ration with Empa and supported by ICONTEC, designed and implemented a comprehensive training course for 
auditors. This initiative, delivered in June 2022, included both virtual and physical components. The course struc-
utre included topics such as ICONTEC service features, WEEE generalities, regulatory aspects in the integrated 
management of WEEE in Colombia, aspects to be audited under NTC 6352, hazardous fractions in WEEE and 
decontamination, compliance with health and safety aspects, as well as audit preparation techniques. The train-
ing program consolidates the first group of certified auditors in the country and the region with knowledge in 
WEEE management, which allows having a team of expert, ethical and neutral individuals who can provide reli-
able information about the audited organization for decision making. In addition, the training program serves as 
a scalable resource for ICONTEC, enabling them to train additional auditors in case the demand for the certifica-
tion service increases.  

Output 2.4. Regulatory requirements and related conformity assessment schemes are tested by pilot testing 

Execution of pilot audits to WEEE recycling companies: the SRI Project carried out two pilot audits to validate the 
proposed conformity assessment system and to evaluate the effectiveness of the training of auditors for this 
service. Additionally, the SRI Project attended the audits carried out by ICONTEC leading to the granting of the 
first two certifications to WEEE management companies. The validation process was a key activity because it 
measured the reliability and accuracy of the instruments designed for the audit, providing confidence in 
ICONTEC, its auditors and in the audited WEEE management companies. 



 

 

9 

Outcome 3: Business 

In this component, the SRI project, supported by ACORAEE, coordinated activities focused on strengthening the 
existing infrastructure and providing tools that allow SR&Gs and WEEE managers to face the main challenges 
faced by the sector. The products derived from this component have a direct impact on WEEE managers and 
SR&Gs, since they are responsible for the collection and proper management of WEEE. Additionally, they influ-
ence over all stakeholders whose actions and behaviors contribute to the illegality and informality in the man-
agement of this type of waste. These results will have a nationwide coverage and a medium and long term impact 
is contemplated.  

A national training program for WEEE is implemented and technical and commercial expertise for recycling 
companies has been improved.   

Implementation of a national training program on WEEE: as previously indicated in the first phase of the SRI 
Project, a comprehensive training course was collaboratively carried out with SENA, in which representatives of 
the WEEE management companies in Colombia participated. Consequently, no additional activities were fore-
seen for the second phase of the project. 

Output 3.2. Incentive programs are available to promote innovative businesses, such as incubators and start-
ups. 

Colombia boasts the largest number of WEEE processing companies in the region, with over 80 entities granted 
with environmental licenses for WEEE management. Therefore, in this phase of the project, no actions were 
considered necessary to promote new ventures in the sector. 

Output 3.3. Interfaces between the informal and formal sector, and between local, regional and international 
recycling companies are optimized.   

Development of a strategy on how to address the informal sector: the SRI project, with the support of Minambi-
ente and an external consulting team, led to the elaboration of a study on informality in the city of Bogota. To 
this end, the SRI project was responsible for translating the document "Partnerships between the informal and 
the formal sector for sustainable e-waste management"7, analyzing primary and secondary information, collect-
ing field data and analyzing the results. Additionally, the information was consulted and validated with different 
representatives of the WEEE management ecosystem in Colombia. Based on the study, four proposals for inte-
grating the informal sector with the formal sector that manages WEEE in Bogota were proposed and consolidated 
in a final document. The study of informality is of great importance because it fulfills one of the goals of the 
National Policy for the integrated management of WEEE, provides insights into WEEE flows in the city and, in 
addition, establishes an adaptable methodology for future informality studies in other cities nationwide. On the 
other hand, the integration proposals can be used by the different actors in the value chain, especially by WEEE 
managers and SR&Gs, to carry out pilots that lead to the inclusion of informal actors. As a result, it is possible to 
prevent the generation of WEEE, increase the volumes of WEEE entering the formal sector, foster collaboration, 
reduce illegality and contribute to the generation of decent and equal work. Likewise, the validation of the pro-
posals may lead to the promotion of “popular economy” arrangements, through the replication of small eco-
nomic units that characterize the informal sector. The document is freely accessible and is available on the web 
page of the Ministry of the Environment for consultation by interested parties at the national or international 
level. 

Output 3.4. Recycling companies organize among themselves and jointly represent the interest of their indus-
try.  

Strengthening of the national association of WEEE recyclers (ACORAEE): the SRI project consistently supported 
the consolidation and technical training of ACORAEE member companies. To this end, the project prepared news-
letters with a summary of the main news translated into Spanish from official portals, shared technical docu-
ments published by different organizations, invited to technical webinars and prepared a proposed work agenda. 

 
7 The Spanish translation is available at: https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-infor-
mal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf 

https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
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The strategic and technical support offered by SRI favors the consolidation and strengthening of the association 
and its members, as well as the implementation of an agenda with activities that respond to the needs and trends 
of the sector. In addition, the support provided by SRI provides elements to enrich the organization's value prop-
osition, which may attract more management organizations in the country to join the association. The structured 
growth of ACORAEE promises various benefits, including enhanced representation before the government and 
public institutions, expanding business opportunities, professional development of its members, cost reduction, 
networking opportunities, reputation and reliability with its clients, among other advantages. 

Outcome 4: Problematic Fractions 

The SRI project advised and accompanied the development of different activities led by other actors on the man-
agement of WEEE plastic fractions. A spcial focus was given to the activities carried out by the UNDP, in the 
"Project COL 98842/94749, on Reduction of releases of unintentional POPs and mercury from the management 
of hospital waste, WEEE, metal scrap processing and biomass burning". The products obtained under this com-
ponent have a direct impact on WEEE managers and companies responsible for the transformation or recycling 
of materials obtained from WEEE, since they are in charge of the collection and adequate management of WEEE. 
These results will have a national and international coverage and a short and medium term impact is contem-
plated.  

Outcome 4.1. Local adaptation of international documents on the identification of relevant problem fractions.  

Translation of the WEEE plastics handbook: the SRI project translated into Spanish the document "Processing of 
WEEE plastics. A practical handbook"8 into Spanish because its information responded to one of the major needs 
of the sector: the identification, separation and management of the plastic fractions present in WEEE. In Colom-
bia, few WEEE managers have bilingual Spanish-English personnel, so the adaptation of these documents to the 
national language facilitated the application and assimilation of globally developed technical information. The 
translation of this document served as an input for UNDP and Minambiente to elaborate a version adapted to 
the local context, with the document "Technical guidelines for the management of plastic materials recovered 
from WEEE and disintegrated vehicles"9 and an application to facilitate the identification of the different types 
of plastics present in WEEE10. The documents were widely disseminated to all the actors in the sector via e-mail, 
webinars, workshops on plastics management and on the SRI and Minambiente websites. 

Outcome 4.2. Locally applicable solutions for the safe management of problematic waste fractions are devel-
oped and Outcome 4.3. Individual solutions are tested in local pilots. 

Identification of alternatives for the disposal of WEEE plastics and application of possible local solutions for prob-
lematic fractions: the coordination of the SRI team provided technical advice and supported the development of 
the UNDP project mentioned above. This initiative successfully identified the presence of brominated flame re-
tardants in WEEE plastics through more than 8,400 X-ray fluorescence (XRF) analyses and 50 gas chromatography 
mass spectrometry (GC-MS) tests applied to more than 45 types of EEE. The tests were carried out with material 
obtained from five WEEE managers in the country, who voluntarily and actively participated in the pilot tests. 
The results were used to create a "red list" containing equipment types with the highest risk of containing plastics 
contaminated with POPs. Additionally, an application was developed11 to simplify the identification of redlisted 
fractions and those suspected of containing POPs. These tools empower WEEE managers to identify hazardous 
substances, minimize the environmental impact of these substances and send them to a viable and available 
disposal in the country, such as co-processing in cement kilns or controlled incineration. It also favors the use of 

 
8 Bill, A. et al. (2019). Procesamiento de plásticos de RAEE – Manual Práctico. Available at: https://www.sustainable-recycling.org/re-
ports/processing-of-weee-plastics-a-practical-handbook-espanol/. 
9 MADS/ICIPC (2022). Directrices técnicas para el manejo de materiales plásticos recuperados de RAEE y vehículos desintegrados. Available 
at: https://economiacircular.minambiente.gov.co/wp-content/uploads/2022/03/directrices-tecnicas-para-el-manejo-de-materiales-plasti-
cos-recuperados-de-raee-opt.pdf 
10 Available at: https://play.google.com/store/apps/details?id=org.icipc.polyguess&hl=es_CO&gl=US 
11 Available at: https://play.google.com/store/apps/details?id=com.ecocomputo.araee 

https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
https://economiacircular.minambiente.gov.co/wp-content/uploads/2022/03/directrices-tecnicas-para-el-manejo-de-materiales-plasticos-recuperados-de-raee-opt.pdf
https://economiacircular.minambiente.gov.co/wp-content/uploads/2022/03/directrices-tecnicas-para-el-manejo-de-materiales-plasticos-recuperados-de-raee-opt.pdf
https://play.google.com/store/apps/details?id=org.icipc.polyguess&hl=es_CO&gl=US
https://play.google.com/store/apps/details?id=com.ecocomputo.araee
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POP-free fractions. This list has been extensively shared in congresses, training workshops for operational per-
sonnel of WEEE managers, webinars at national and international level and in all activities organized by SRI. 

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 condi-

tions 
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 per-
formance indicators.  

An environmental impact assessment tool developed by Empa was used to determine the environmental bene-
fits of collecting and treating WEEE within the framework conditions of the four time-points 2008, 2013, 2018 
and 2023. The methodology and limitations of this analysis is found in the Annex.  

Table 1: Information on Performance Indicators for the SRI partner country Colombia. Negative values for greenhouse 
gas emissions equals net savings.  

Performance Indicator 2008 2013 2019 2023 

112 Formal workers No data No data No data 888 

213 Capital investment     

           USD (Million) 1.0 6.1 3.3 4.9 
              COP (Thousand million) 2.23 11.69 10.75 20.29 

314 Share of formally treated WEEE 0% 
 

1% 
 

5% 
(2.9%15) 

12% 
 

416 Environmental benefit in GWP (avoided 
emissions) 

-0.28 tCO2eq -3'220 tCO2eq -24'984 
tCO2eq 

-39'182 
tCO2eq 

 
12 Estimation by local team and based on the aggregated information obtained through the survey. For Colombia, nine formal recyclers 
provided information  

13 Estimation by local team, based on information obtained out of 7 major recycling companies. Note that in Colombian Pesos (COP) invest-
ment has remained high in 2019 and further risen in 2023, however due to a weakening currency exchange towards the US Dollar (USD) 
from 2013 to 2023, it results in a lower value if measured in USD, see details in annex.  

14 Estimation by local team as described in previous chapter and shown in Figure 2  

15 Aggregation of volumes obtained through survey with comparison from data of e-waste monitor.  9.3kT of treated waste by recyclers 
participating in survey and 318kT estimated e-waste generated in Colombia by the e-waste monitor 

16 Assessment based on the information on the volumes obtained through the survey, not covering all WEEE treated in the country "High 
Recovery Scenario". Emissions are calculated compared to a scenario without formal recycling in place "Poor Recovery Scenario", where 
informal collection of some materials takes place, however with reduced process efficiency (see scenario description in the annex). 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 treatment in the partner country. 
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Figure 4: Development of formal WEEE treatment in Colombia. From a few hundred kilograms in 2008, by 2022 the 
volumes have reached 15.3 kilotons 

 

Detailed Environmental assessment of the "Poor Recovery Scenario" for 2022 

The following figure shows the outcomes if the volumes of WEEE treated by the formal recyclers in Colombia in 
2022 would NOT have been treated in these formal recycling facilities but instead left to a "Poor Recovery Sce-
nario" 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 over 2'000 tons of CO2 being emitted in the 
atmosphere. This is mostly because of potential risk of fires on uncontrolled landfills, where plastic fraction re-
lease toxins and CO2 when burned and additionally the outgassing of refrigerants out of cooling appliances. 
These 2'321 tons of CO2 are equivalent to the annual greenhouse gas emissions of 1'107 combustion engine 
cars. Also in 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 5: Environmental assessment results for "Poor Recovery Scenario" for Colombia 2022. While there is a benefit 
trough recycling activities, the emissions caused by incineration of material lead to net positive emissions of 2'300 tons 
of CO2eq  

 

Detailed Environmental assessment of the "High Recovery Scenario" for 2022 

The following figures show the results of the formal recycling of the volumes treated by Colombian recyclers in 
2022. It is assumed that fractions created by these recyclers which are exported are being formally recovered in 
adequate facilities.  
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The recycling efforts lead to a net benefit in avoided emissions of over 36'860 tons, which is equivalent to the 
annual emissions of 17'500 combustion engine cars. Better recovery processes increase the amount of bulk ma-
terials that can be recovered as well as the recovery of precious metals such as Gold. In addition, a significant 
amount of the hazardous substances in WEEE such as lead mercury or PCB is being removed and safely treated, 
which leads to further ecological benefits beyond CO2 emissions.  

Figure 6: Environmental assessment results from 2022 for "High Recovery Scenario" for Colombia. Here the formal recy-
cling activities lead to a net benefit of Emissions reduced 

 

 
The net Benefit between the two Scenarios17 for Colombia is obtained as such:  
 
Poor Recovery Scenario High Recovery Scenario Net Benefit (2022) 
2'322 tCO2eq  -36'861 tCO2eq -39'182 tCO2eq (net negative emis-

sions: more CO2eq saved than 
caused through recycling activities) 

 
 
  

 
17 See Annex for Description 

- 36 860 t 

CO2eq emissions avoided  

5240 t 

Secondary bulk metals 
recovered (Fe, Al, Cu) 

46 kg  
Gold recovered  

80 000 kg  
Hazardous substances 

removed 

High Recovery Scenario 
Colombia 2022  



 

 

14 

Reflections and Outlook 

Sustainability of actions 

In the execution of the second phase of the SRI Project, strategic collaborations were established with both public 
and private organizations dedicated to the integrated management of WEEE in the country. These organizations 
were selected by their distinguished credibility and for demonstrating a great interest in creating economic, so-
cial and environmental value through the construction of alliances, the promotion of collective actions and co-
hesion between them and the community. They also have the capacity to generate a cross-cutting impact be-
cause they have the technical and operational capacity to manage, implement or disseminate the products and 
results obtained by SRI, as explained below: 

• For the products developed under the policy component, collaborative efforts were undertaken with 
the Ministry of the Environment, serving as the regulatory entity responsible for overseeing the imple-
mentation of the public policy for the integrated management of WEEE. The Ministry’s decisions makers  
have shown great interest in promoting tangible actions to address the WEEE problem and have formed 
a working team with expert personnel in WEEE management issues, who will use, monitor and control 
the products developed by SRI. 
 

• ICONTEC was appointed for developing the products in the normative component due to its status as 
the national entity championing the development and application of standards such as the Colombian 
Technical Standards and because it guarantees economic and commercial performance framed in qual-
ity, health, safety and environmental protection. It also has a consolidated infrastructure to promote 
standardization throughout the life cycle of EEE, for example, through the national committee on elec-
trical and electronic issues and the national committee on household appliances.  
 

• For the products developed in the Business and Problematic Fractions components, the industry asso-
ciation ANDI and the umbrella organization for all take back systems, Grupo Retorna, were selected as 
representatives of the EEE producers, as they are responsible for providing adequate mechanisms for 
the return of WEEE and its environmentally safe management. In addition, they are organizations that 
have demonstrated a high commitment to comply with Colombian regulations in terms of collection 
targets, geographic coverage, applied research for the use of waste and advocacy of a circular economy. 
On the other hand, the WEEE recyclers association ACORAEE was selected for being the only association 
that brings together WEEE recyclers in the country and for being the one that mediates for fair compe-
tition and the implementation of good practices for the use, treatment, recovery or final disposal of 
WEEE. These three organizations have shown great interest in strengthening the WEEE management 
sector with substantial investments to increase the formal recycling rate of WEEE and to boost the na-
tional market for the recovery of materials, especially ferrous metals and plastics.  

Each of the selected organizations was empowered and motivated to develop collective solutions that respond 
to the WEEE problem. With them, not only is the sustainability of the actions undertaken under the SRI Project 
guaranteed, but they will also be responsible for generating favorable spaces for integration among actors, which 
facilitates the formulation of future public-private projects and active participation in them.  

Remaining challenges and opportunities 

Colombia has shown significant progress in the integrated management of WEEE, boasting an extensive, diverse 
and technically capable value chain. This is also a result of the research effort from the sector and its now long 
standing experience in the management of this type of waste. Currently, the country has different tools to ex-
change technical content among sector leaders and experts in different topics associated with WEEE manage-
ment. This  is also why Colombia is consulted by public and private organizations from other countries and invited 
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to participate in events such as congresses or webinars to share their experiences. However, Colombia still has a 
long way to go, since the sector is dynamic and its development must respond to a variety of challenges. Such 
challenges are posed, among others, by the digital and technological transformation, the changing demand and 
availability of primary and secondary resources, the manufacture of new types of EEE, the new supply of services, 
changes in consumption patterns, informality and illegality in the management of WEEE and innovation for the 
use of materials from WEEE. In light of these considerations, a circular economy emerges as a model offering 
multifaceted opportunities across economic, social, environmental and organizational opportunities that can 
provide answers to many of these challenges. The main opportunities are explained below: 

• Attracting international cooperation for circular economy projects. Colombia’s advancements in the man-
agement of WEEE have garnered attention regionally, demonstrating not only its interest in social develop-
ment but also its ability to effectively manage technical and financial resources granted by international 
cooperation. For this reason, different international agencies, such as GIZ, UNDP, PTB and UNEP have shown 
interest in the country for the implementation of projects promoting the closing of cycles through upstream 
and downstream actions in the WEEE value chain. This represents an opportunity for the country to develop 
new projects that promote initiatives such as the sustainable design of EEE, the extension of its life cycle, 
the reincorporation of secondary materials in new products and the optimization in the recycling of materi-
als. 
 

• Accelerating business growth of WEEE processing companies. WEEE recyclers demonstrate a keen interest 
in strengthening their organizations through research and innovation. Preparing for the influx of new WEEE 
types such as lithium batteries and solar panels, offers an opportunity to develop local solutions, that can 
optimize WEEE treatment. This, in turn, facilitates the generation of high quality secondary materials, reduc-
ing the industry's (national and international) dependence on virgin natural resources. This in turn can boost 
new markets with strategies that promote decent jobs and sustainable economic activities, which can attract 
responsible investments and facilitate access to new sources of financing. 

 
• Aligning WEEE value chain organizations with the 2030 Agenda and the SDGs.  A circular economy is fun-

damental to sustainable development and a large part of the SDGs are associated with this model. Therefore, 
it is important for WEEE managers and SRyGs to align their business culture and operational processes with 
the SDGs, so that they promote the development of technical and professional skills, gender equality, eco-
nomic productivity through technological modernization and innovation, decent work, protection of labor 
rights and promote inclusive economic growth, among other actions. This alignment is not only an oppor-
tunity to favor the economic, environmental and social performance of organizations, but also an oppor-
tunity to increase the recycling rate of WEEE, improve their reputation, competitiveness and for the devel-
opment of markets around the management of WEEE. 
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Annex 1: Final status reporting details 

Table 1: Final reporting: planned vs. actual activities and achievements 

 
Outcome 0: Project Coordination        

# Output 
planned activities ac-
cording to project docu-
ment 

implemented activi-
ties throughout the 
program 

overview on achieve-
ments 

Products 
(published 
documents, 
etc.) 

A 0.1 Coordinación 
de equipo  

• Realizar reuniones 
virtuales del equipo  
• Controlar la 
documentación por medio 
del Dropbox 
• Mantener comunicaciones 
telefónicas y correo 
electrónico 
• Realizar reuniones 
semestral para supervisar la 
ejecución de los POA 

Se implementaron todas 
las actividades 
planificadas en el 
documento del 
proyecto.  

El equipo SRI- Colombia 
realizó las actividades del 
proyecto, incluyendo las 
de coordinación, de 
manera virtual. De igual 
manera, empleó la 
plataforma Dropbox para 
la administración de los 
documentos del proyecto. 

• Informes 
mensuales de 
actividades  

A 0.2 Reportes téc-
nicos y financi-
eros. 

 • Elaborar los Informes 
semestrales con la 
información operativa y 
financiera de SRI Colombia 
para presentarse a Empa / 
WRF y SECO . 

Se implementó la 
actividad planificada en 
el documento del 
proyecto. 

La Cámara de Comercio 
Colombo Suiza (CCCS) con 
el apoyo de la 
coordinación nacional, 
elaboraron los reportes 
financieros. Por otra parte, 
los reportes técnicos 
estuvieron a cargo del 
equipo SRI-Colombia. Los 
reportes fueron entrega-
dos en las fechas estable-
cidas. 

• Status re-
ports semes-
trales  

• Informes fi-
nancieros se-
mestrales 
 

A 0.3 Comité Di-
rectivo Nacional 

• Coordinar y llevar a cabo 
una reunión semestral con el 
Comité Directivo Nacional. 

Se implementó la 
actividad planificada en 
el documento del 
proyecto. 

El Comité Directivo 
Nacional se reunió de 
acuerdo con lo planificado 
para conocer los avances 
del proyecto y para 
brindar orientación para 
su óptimo desarrollo. 

• Actas y 
presentacion
es en PPT del 
Comité 
 

A 0.4 Comité Di-
rectivo Global 

• Participar y contribuir a la 
reunión anual con los 
miembros de SRI de los 
demás países. 

Se implementó la 
actividad planificada en 
el documento del 
proyecto. 

El equipo SRI-Colombia 
asistió a las reuniones 
convocadas para el 
seguimiento a SRI Global.  

N.A 

A 0.5 Comunicación • Visibilizar el proyecto 
nacional e 
internacionalmente 
• Presencia en redes sociales 
• Participación en 
eventos/conferencias 

Se implementaron todas 
las actividades 
planificadas en el 
documento del 
proyecto.  

La coordinación nacional 
del proyecto presentó 
virtualmente, en webinars 
organizados por partes 
interesadas, las 
actividades del proyecto y 
los principales resultados 
alcanzados. Además, 
participó en diferentes 
webinars organizados por 
actores relevantes del 
sector como EcoCómputo, 
ICONTEC, IEMN, ONUDI, 
entre otros. 

N.A 

Outcome 1: Policy and legislative framework        

# Output 
planned activities ac-
cording to project docu-
ment 

implemented activi-
ties throughout the 
programnm 

overview on achieve-
ments 

Products 
(published 
documents, 
etc.) 

1,1 

Se ha 
desarrollado 
una política 
nacional de 
RAEE y se ha 

N.A N.A N.A N.A 

https://www.dropbox.com/scl/fo/e0p6kdvygidqxx93aoofa/h?rlkey=foeb9v7wwyo3sgmy1448tvm7k&dl=0
https://www.dropbox.com/scl/fo/e0p6kdvygidqxx93aoofa/h?rlkey=foeb9v7wwyo3sgmy1448tvm7k&dl=0
https://www.dropbox.com/scl/fo/e0p6kdvygidqxx93aoofa/h?rlkey=foeb9v7wwyo3sgmy1448tvm7k&dl=0
https://www.dropbox.com/scl/fo/ar0peulxh00ghg3sld91y/h?rlkey=9pxzmu7bl86gwovigf8zulpry&dl=0
https://www.dropbox.com/scl/fo/ar0peulxh00ghg3sld91y/h?rlkey=9pxzmu7bl86gwovigf8zulpry&dl=0
https://www.dropbox.com/scl/fo/ar0peulxh00ghg3sld91y/h?rlkey=9pxzmu7bl86gwovigf8zulpry&dl=0
https://www.dropbox.com/scl/fo/nmqe7d7rmv1rb7ktgk6i9/h?rlkey=opgt54y5yo51nphlrl4anofkg&dl=0
https://www.dropbox.com/scl/fo/nmqe7d7rmv1rb7ktgk6i9/h?rlkey=opgt54y5yo51nphlrl4anofkg&dl=0
https://www.dropbox.com/scl/fo/nmqe7d7rmv1rb7ktgk6i9/h?rlkey=opgt54y5yo51nphlrl4anofkg&dl=0
https://www.dropbox.com/scl/fo/nmqe7d7rmv1rb7ktgk6i9/h?rlkey=opgt54y5yo51nphlrl4anofkg&dl=0
https://www.dropbox.com/scl/fo/1fqjk522aw4zpgp72whgu/h?rlkey=1qkyrp95yptn8rjl6cjf5dung&dl=0
https://www.dropbox.com/scl/fo/1fqjk522aw4zpgp72whgu/h?rlkey=1qkyrp95yptn8rjl6cjf5dung&dl=0
https://www.dropbox.com/scl/fo/1fqjk522aw4zpgp72whgu/h?rlkey=1qkyrp95yptn8rjl6cjf5dung&dl=0
https://www.dropbox.com/scl/fo/1fqjk522aw4zpgp72whgu/h?rlkey=1qkyrp95yptn8rjl6cjf5dung&dl=0
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iniciado un 
proceso político 
para la 
adopción de 
una legislación 
respectiva. 

1,2 Fortalecimiento 
de las 
capacidades 
institucionales 
para la 
implementació
n y el 
cumplimiento y 
se definen las 
responsabilidad
es de los 
stakeholders. 

Elaborar material 
informativo para difundir la 
Política nacional sobre la 
gestión integral de lo RAEE 

Video de sensibilización 
• Facilitar la mediación 
entre los diferentes 
actores para la 
producción y difusión 
del video de 
sensibilización unificado 
• Apoyar la difusión de 
la cartilla en medios 
definidos por 
Minambiente 
•Publicar y difundir en 
medios digitales del 
material de difusión y 
del video de 
sensibilización 
 
Cartilla niños, niñas y 
jóvenes: 
• Definir los objetivos de 
aprendizaje 
• Elaborar el contenido 
de la cartilla 
• Apoyar la difusión de 
la cartilla en medios 
definidos por 
Minambiente 

• El video es una 
herramienta que puede 
favorecer la sensibilización 
y promoción de una 
cultura de devolución de 
los RAEE en canales 
formales. Con en el video 
se contribuye al cambio 
comportamental de los 
usuarios y al aumento de 
la tasa de reciclaje formal 
de este tipo de residuos.  
• La cartilla es el primer 
documento oficial sobre 
gestión integral de los 
RAEE dirigida a niñas, 
niños y jóvenes, la cual 
explica de manera 
didáctica y en un lenguaje 
sencillo la importancia del 
rol ciudadano en el 
manejo adecuado de los 
RAEE y la prevención en la 
generación de los RAEE. Es 
un material que también 
puede ser usado por 
educadores de colegios 
públicos o privados a nivel 
nacional.  

Video de 
sensibilizació
n para 
promover la 
devolución 
de RAEE por 
parte de los 
usuarios 
 

Cartilla sobre 
gestión 
integral de 
los RAEE 
dirigida a 
niñas, niños y 
jóvenes 

1,2 

Fortalecimiento 
de las 
capacidades 
institucionales 
para la 
implementació
n y el 
cumplimiento y 
se definen las 
responsabilidad
es de los 
stakeholders. 

Diseñar un Curso Virtual 
sobre gestión de RAEE 

Curso virtual 
• Diseñar y desarrollar 
los módulos del curso 
virtual 
• Apoyar el montaje y el 
soporte  del curso virtual 
en la plataforma Moodle 
de Minambiente 
•Apoyar la difusión del 
curso en los medios 
definidos por 
Minambiente 

Con este producto se 
puede llegar a más zonas 
de Colombia, donde aún es 
débil el conocimiento 
sobre la gestíón de RAEE,  
especialmente en las que 
están alejadas de los 
principales centros 
urbanos. El curso es una 
herramienta con la que 
Minambiente podrá 
brindar información de 
calidad y actualizada para 
i) informar al público en 
general sobre el impacto 
de los RAEE y la 
importancia de darles un 
correcto manejo; ii) 
orientar a los productores 
sobre la REP y la 
conformación de los SRyG 
de RAEE; iii) capacitar al 
personal directivo y 
operativo de los gestores 
para que implementen 
prácticas sostenibles; y iv) 
actualizar a las autoridades 
ambientales encargadas 
de la vigilancia y control.   

Curso virtual 
sobre la 
gestión 
integral de 
los RAEE 
 

1,2 

Fortalecimiento 
de las 
capacidades 
institucionales 
para la 
implementació
n y el 
cumplimiento y 
se definen las 

Realizar dos congresos 
nacionales sobre la gestión 
de RAEE 

Primer  congreso 
nacional sobre gestión 
de RAEE: 
• Apoyar la definición de 
la agenda académica 
• Gestionar  la 
participación de 
expertos  
• Apoyar la organización 

Los congresos responden a 
la necesidad de fortalecer 
las capacidades técnicas 
de quienes conforman la 
infraestructura para la 
gestión de los RAEE en el 
país. Además, son 
escenarios para acercar a 
todos los actores de la 

Congreso vir-
tual Eco-
Conéctate 
2021 
 
 

Congreso In-
ternacional 
de RAEE 2023  

https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf
https://test-aulamads.minambiente.gov.co/login/index.php
https://test-aulamads.minambiente.gov.co/login/index.php
https://test-aulamads.minambiente.gov.co/login/index.php
https://test-aulamads.minambiente.gov.co/login/index.php
https://test-aulamads.minambiente.gov.co/login/index.php
https://test-aulamads.minambiente.gov.co/login/index.php
https://www.youtube.com/watch?v=Mc4HUrwvo8E
https://www.youtube.com/watch?v=Mc4HUrwvo8E
https://www.youtube.com/watch?v=Mc4HUrwvo8E
https://www.youtube.com/watch?v=Mc4HUrwvo8E
https://www.youtube.com/watch?v=Mc4HUrwvo8E
https://www.youtube.com/watch?v=Mc4HUrwvo8E
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responsabilidad
es de los 
stakeholders. 

del evento  
 
Segundo congreso 
nacional sobre gestión 
de RAEE: 
• Definir  la agenda 
académica 
• Definir y gestionasrla 
participación de 
expertos nacionales e 
internacionales  
• Planificar la 
organización del evento 
(virtual o presencial, 
fecha, logística, difusión, 
etc.) 
• Realizar el Congreso 
Nacional de RAEE  

cadena de valor de los 
AEE, aclarar inquietudes y 
para facilitar estrategias de 
networking entre los 
asistentes.  

1,3 

Desarrollo de 
documentos de 
implementació
n técnica.  

Actualizar el Manual Técnico 
sobre gestión de RAEE 

Guía Técnica  
• Definir el contenido y 
los objetivos de 
aprendizaje 
• Desarrollar los 
capítulos y los anexos 
• Diagramar  la guía 
técnica 
• Realizar reuniones de 
avance y corrección del 
documento  
• Hacer la entrega final 
de documento con 
ajustes 
• Apoyar la difusión de 
la guía técnica en 
medios definidos por 
Minambiente 

El documento aborda 
temáticas como la 
problemática de los RAEE, 
la gestión integral de los 
RAEE en Colombia, los 
lineamientos técnicos para 
el manejo de los RAEE y el 
manejo de sustancias y 
componentes con 
características de 
peligrosidad. Este 
documento está dirigido, 
principalmente, a los 
gestores de RAEE quienes 
requieren herramientas 
para conocer las buenas 
prácticas y las mejores 
técnicas disponibles, sin 
embargo, es una 
herramienta de gran 
ayuda para los interesados 
en profundizar en estos 
temas. 

Documento: 
Guía Técnica 
para la 
gestión 
integral de 
los RAEE, 
Colombia 
2023. Bor-
rador dis-
ponible en 
Dropbox 

1,4 

Se definen los 
procesos de 
implementació
n y aplicación 

Apoyar al Minambiente en la 
implementación de las 
estrategias y acciones 
establecidas en la Política 
nacional de gestión de RAEE  

• Acompañar al 
Minambiente en  las 
actividades requeridas 
por la entidad 

El Proyecto SRI apoyó 
constantemente al 
Minambiente en 
actividades adicionales 
relacionadas con la 
implementación del plan 
de acción establecido en la 
Política nacional sobre 
gestión de RAEE, como en 
la participación como 
integrante del Comité 
Nacional de RAEE, 
webinars, talleres, 
seminarios y congresos 
organizados por la 
entidad.  

N.A 

Outcome 2:  Normative requirements & perfor-
mance measure       

# Output 
planned activities ac-
cording to project docu-
ment 

implemented activi-
ties throughout the 
programnm 

overview on achieve-
ments 

Products 
(published 
documents, 
etc.) 

2,1 

Requisitos 
normativos y 
medida del 
desempeño 

N.A N.A N.A N.A 

2,2 

Se establecen 
esquemas de 
evaluación de 
conformidad y 

Diseñar el sistema de 
evaluación de la 
conformidad y 
procedimientos de 
verificación 

Sistema de evaluación 
de la conformidad 
• Realizar reuniones 
periódicas con ICONTEC 
• Desarrollar los 

El sistema de evaluación 
de la conformidad de las 
NTC 6352 y de la NTC 6359 
contiene herramientas y 
documentos 

Documentos 
técnicos del 
sistema de 
evaluación de 

https://www.dropbox.com/scl/fo/9ys606nktzi0a3feaes3g/h?rlkey=mezrtucsnp2oy0fe15rx174pb&dl=0
https://www.dropbox.com/scl/fo/9ys606nktzi0a3feaes3g/h?rlkey=mezrtucsnp2oy0fe15rx174pb&dl=0
https://www.dropbox.com/scl/fo/9ys606nktzi0a3feaes3g/h?rlkey=mezrtucsnp2oy0fe15rx174pb&dl=0
https://www.dropbox.com/scl/fo/9ys606nktzi0a3feaes3g/h?rlkey=mezrtucsnp2oy0fe15rx174pb&dl=0
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procedimientos 
de verificación 

documentos técnicos y 
las herramientas de 
auditoria 
• Validar y ajustar el 
manual y herramientas 
de auditoria 
• Difundir el sistema de 
evaluación de 
conformidad con las 
partes interesadas  

administrativos y técnicos 
para evaluar y verificar su 
implementación por los 
gestores de RAEE. Es el 
primero en la región y es 
una herramienta 
fundamental para impulsar 
la implementación de 
buenas prácticas por parte 
de los gestores del país, lo 
que proporcionará una 
sensación de confianza en 
la cartera de clientes y les 
facilitará el acceso a 
mercados más amplios. 
Además, es una 
herramienta para que, los 
SRyG de RAEE, puedan 
identificar los gestores 
más capacitados en el país. 

la 
conformidad 

2,3 

Se forman y 
capacitan 
organismos de 
auditoría 
independientes 

Desarrollar e implementar 
un programa de formación 
sobre auditoría a gestores de 
RAEE 

Curso de formación para 
auditores 
• Planificar el curso de 
formación 
• Definir el contenido 
del curso de formación 
• Desarrollar los 
módulos del curso de 
formación 
• Implementar el curso 
de formación 

 El contenido del curso 
incluye temáticas como las 
generalidades del servicio 
de ICONTEC, generalidades 
de los RAEE, aspectos 
normativos en la gestión 
integral de los RAEE en 
Colombia, aspectos a 
auditar bajo la NTC 6352, 
fracciones peligrosas en 
los RAEE y 
descontaminación, 
cumplimiento en aspectos 
de salud y seguridad, así 
como, técnicas y 
preparación de la 
auditoría. Con el programa 
de formación, se consolidó 
el primer grupo de 
auditores certificados del 
país y de la región con 
conocimiento en gestión 
de los RAEE.  

Contenido 
del curso de 
formación 
para 
auditores  

2,4 

Los requisitos 
normativos y 
los esquemas 
de evaluación 
de la 
conformidad 
relacionados se 
prueban 
mediante 
pruebas piloto 

Ejecutar auditorías piloto a 
empresas de reciclaje de 
RAEE 

Auditorías piloto 
• Planificar las auditorías 
piloto 
• Concertar las 
auditorías piloto con 
empresas participantes 
• Desarrollar las 
auditorías piloto 

Se llevaron a cabo 2 
auditorías piloto para 
validar el sistema de 
evaluación de 
conformidad y para 
evaluar la eficacia de la 
formación de los auditores 
para este servicio. 
Adicionalmente, el 
proyecto SRI asistió, en 
calidad de experto, a las 
auditorías realizadas por 
parte de ICONTEC para 
otorgar la certificación las 
dos primeras 
certificaciones a empresas 
gestoras de RAEE.  

Resultados 
auditorías 
empresa LITO 
y Orinoco 

Outcome 3: Business optimization & value chains       

# Output 
planned activities ac-
cording to project docu-
ment 

implemented activi-
ties throughout the 
programnm 

overview on achieve-
ments 

Products 
(published 
documents, 
etc.) 

3,1 

Se implementa 
un programa 
nacional de 
capacitación 
para RAEE y se 
ha mejorado la 
experiencia 

N.A N.A N.A N.A 

https://www.dropbox.com/scl/fo/9ys606nktzi0a3feaes3g/h?rlkey=mezrtucsnp2oy0fe15rx174pb&dl=0
https://www.dropbox.com/scl/fo/9ys606nktzi0a3feaes3g/h?rlkey=mezrtucsnp2oy0fe15rx174pb&dl=0
https://www.dropbox.com/scl/fo/wejcfwpsdkrx5vzb77pwy/h?rlkey=00ux3plxp5xtw1eh2i44cf7z7&dl=0
https://www.dropbox.com/scl/fo/wejcfwpsdkrx5vzb77pwy/h?rlkey=00ux3plxp5xtw1eh2i44cf7z7&dl=0
https://www.dropbox.com/scl/fo/wejcfwpsdkrx5vzb77pwy/h?rlkey=00ux3plxp5xtw1eh2i44cf7z7&dl=0
https://www.dropbox.com/scl/fo/wejcfwpsdkrx5vzb77pwy/h?rlkey=00ux3plxp5xtw1eh2i44cf7z7&dl=0
https://www.dropbox.com/scl/fo/wejcfwpsdkrx5vzb77pwy/h?rlkey=00ux3plxp5xtw1eh2i44cf7z7&dl=0
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técnica y 
comercial para 
las empresas de 
reciclaje.   

3,2 

Los programas 
de incentivos 
están 
disponibles 
para promover 
negocios 
innovadores, 
como 
incubadoras y 
nuevas 
empresas. 

N.A N.A N.A N.A 

3,3 

Se optimizan las 
interfaces entre 
el sector 
informal y 
formal, y, entre 
las empresas de 
reciclaje 
locales, 
regiona-les e 
internacionales.   

Desarrollar una estrategia 
sobre cómo abordar el 
sector informal 

Estrategia para abordar 
el sector informal 
• Definir las partes 
interesadas para 
elaborar el estudio del 
sector informal 
• Planificar el estudio del 
sector de la informalidad 
Implementar la 
metodología para llevar 
a cabo el estudio 
• Realizar talleres de 
socialización de los 
resultados del estudio  
Construir con los actores 
del sector,  las 
propuestas para integrar 
el sector informal y el 
formal 
•Elaborar el informe 
final 
•Diagramar el informe 
final 
•Apoyar la difusión del 
informe final 

Como primer logro se 
tradujo el documento 
“Partnerships between the 
informal and the formal 
sector for sustainable e-
waste management”. 
Posteriormente, analizó 
información primaria y 
secundaria, recopiló 
información en campo y 
analizó los resultados para 
hacer un diagnóstico del 
sector.  Adicionalmente, la 
información se socializó y 
validó con diferentes 
representantes del 
ecosistema de la gestión 
de RAEE. A partir del 
estudio, se plantearon 4 
propuestas de integración 
del sector informal con el 
sector formal que maneja 
los RAEE en Bogotá. Los 
resultados finales son de 
gran importancia porque 
con ellos se da  
cumplimiento a una de las 
metas de la Política 
Nacional para la gestión 
integral de los RAEE,  
asimismo, brindan un 
panorama de los flujos de 
los RAEE en la ciudad y 
proporcionan una 
metodología que puede 
ser adaptada para futuros 
estudios de la informalidad 
en otras ciudades del país. 
Por otra parte, las 
propuestas de integración, 
pueden ser empleadas por 
los diferentes actores del 
sector, especialmente, por 
los gestores y SRyG de 
RAEE, para hacer pilotos 
que den lugar a la 
inclusión de este sector.  

Traducción 
del docu-
mento "Part-
nership be-
tween the in-
formal and 
the formal 
sector for 
sustainable e-
waste man-
agement" 
 
 
 
 

Estudio de la 
informalidad 
en el manejo 
de los RAEE 
en Bogotá: 
diagnóstico y 
propuestas 
de 
integración 
con el sector 
formal. Bor-
rador dis-
ponible en 
Dropbox 

3,4 

Las empresas 
de reciclaje se 
organizan entre 
ellas y 
representan 
conjuntamente 
el interés de su 
industria.  

Apoyar el fortalecimiento de 
la asociación nacional de 
recicladores de RAEE 
(ACORAEE) 

• Elaborar, con los 
integrantes de 
ACORRAE, una agenda 
de trabajo anual 
(actividades, 
responsables, términos 
de tiempo) 
• Apoyar la ejecución de 
reuniones anuales 
• Hacer 

El proyecto apoyó 
constantemente la 
consolidación y formación 
técnica de las empresas 
integrantes de ACORAEE 
con la elaboración de 
boletines con el resumen 
de las principales noticias 
del sector, la socialización 
de documentos técnicos 
publicados por diferentes 

https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
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acompañamiento a las 
actividades acordadas 

organizaciones, invitación 
a webinars técnicos y la 
elaboración de una 
propuesta de agenda de 
trabajo.  

Outcome 4: Solutions for hazardous fractions        

# 'Output related activities in an-
nual activity plans 

short description of 
activities 

overview on achieve-
ments   

4,1 

Adaptación 
local de 
documentos 
internacionales 
sobre la 
identificación 
de fracciones 
problemáticas 
relevantes  

• Adaptar, al contexto 
colombiano, los documentos 
internacionales sobre la 
identificación de fracciones 
problemáticas relevantes 

• Realizar la tadución del 
manual de plásticos de 
RAEE 
• Apoyar la adaptación 
de la guía de plásticos al 
contexto colombiano y 

El proyecto SRI tradujó al 
español el documento 
“Procesing of WEEE 
plastics. A practical 
handbook”porque su 
información respondí a 
una de las grandes 
necesidades del sector: la 
identificación, separación 
y manejo de las fracciones 
plásticas presentes en los 
RAEE. La traducción de 
este documento, sirvió 
como insumo para que el 
PNUD y Minambente 
elaboraran una versión 
adaptada al contexto local, 
con el documento 
“Directrices técnicas para 
el manejo de materiales 
plásticos recuperados de 
RAEE y vehículos 
desintegrados” y una 
aplicación para facilitar la 
identificación de los 
diferentes tipos de 
plásticos presentes en los 
RAEE.  

Documento 
“Procesamien
to de 
plásticos de 
RAEE" 
 

4,2 

Se elaboran 
soluciones 
aplicables 
localmente 
para la gestión 
segura de 
fracciones de 
residuos 
problemáticas.  

Identificación de alternativas 
para la eliminación de 
plásticos de RAEE 

• Apoyar la búsqueda de 
soluciones locales para 
las fracciones con 
retardantes de llama 
bromados. 

El apoyo del SRI al PNUD, 
para desarrollar 
instrumentos de 
identificación de plásticos 
contaminados con COP, 
ayuda a los gestores de 
RAEE a identificar las 
sustancias peligrosas, 
minimizar el impacto 
ambiental de estas 
sustancias y a enviarlas a 
una eliminación viable y 
disponible en el país, como 
el coprocesamiento en 
hornos cementeros o la 
incineración controlada.  

N.A 

4,3 

Las soluciones 
individuales se 
prueban en 
pilotos locales. 

Aplicación de posibles 
soluciones locales para 
fracciones problemáticas 

• Apoyar la 
implementación de 
pilotos para evaluar la 
viabilidad del manejo 
local de las fracciones 
plásticas contaminadas 
con COP 

El Proyecto SRI asesoró 
técnicamente y apoyó el 
desarrollo del proyecto del 
PNUD, mencionado 
anteriormente, con el cual 
identificó la presencia de 
retardantes de llama 
bromados en plásticos de 
RAEE, mediante más de 
8.400 análisis de 
Fluorescencia de rayos X 
(XRF) y 50 pruebas de 
cromatografía de gases 
con espectrometría de 
masas (GC-MS) aplicado a 
más de 45 tipos de AEE. 
Las pruebas se realizaron 
con material obtenido de 5 
gestores de RAEE del país. 
Los resultados sirvieron 
para hacer un “listado 

N.A 

https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
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rojo” que incluye los tipos 
de aparatos que tienen el 
mayor riesgo de contener 
plásticos contaminados 
con COP. Adicionalmente, 
se creó una aplicación para 
que se facilite la 
identificación de las 
fracciones del listado rojo 
y las sospechosas de 
contener COP.  

4,4 

Establecimiento 
de un plan de 
acción para 
fracciones 
problemáticas 

N.A N.A N.A N.A 
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Table 2: Summary of main results and activities 

 

Componente Resultado Entregables Indicadores de difusión 

1.Policy 

Resultado 1.2. 
Fortalecimiento de 

las capacidades 
institucionales para la 
implementación y el 
cumplimiento y se 

definen las 
responsabilidades de 

los stakeholders. 
 

 

Nº visualizaciones:  
24.3213 visitas en YouTube y 
549 visualizaciones en redes 
sociales (Facebook y 
LinkedIn) 

 Nº visualizaciones:  
2.192 visualizaciones en 
redes sociales (Facebook y 
LinkedIn)  
 
Nº de cartillas entregadas:  
(155) descargas por QR   
500 unidades impresas  
 

 

Nº asistentes al lanzamiento 
oficial:  
126 personas. 
 
Nº de inscritos en el segundo 
semestre de 2023. 
(XX) participantes 
 

 Nº asistentes al Congreso 
virtual 2021:  
1.948 personas 
 
Nº asistentes al Congreso 
presencial 2023:  
126 personas 
 

Resultado 1.3. 
Desarrollo de 

documentos de 
implementación 

técnica. 
 

 

Nº visualizaciones:  
(XX) visualizaciones en redes 
sociales (Facebook y 
LinkedIn)  
 
Nº de cartillas entregadas:  
(XX) descargas por QR  
500 unidades impresas  
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2. Normative 

Resultado 2.2. Se 
establecen esquemas 

de evaluación de 
conformidad y 

procedimientos de 
verificación. 

 

 

Nº de empresas certificadas 
al 2023:  
2 empresas gestoras de RAEE 
(PC Shek en Cota y GI 
Solutions en Cartagena). 
 
Nº de auditores:  
10 personas capacitadas  
4 auditores certificados 
 
 

Resultado 2.3. Se 
forman y capacitan 

organismos de 
auditoría 

independientes 
 

 Nº de auditorías realizadas: 
4 auditorías 
(2 auditorías piloto y 2 
auditorías en calidad de 
experto) 
 

3. Business 

Resultado 3.3. Se 
optimizan las 

interfaces entre el 
sector informal y 

formal, y, entre las 
empresas de reciclaje 
locales, regionales e 

internacionales. 
 

  Nº de jornadas de 
socialización realizadas:  
3 mesas de trabajo 
2 presentaciones  
 
Nº visualizaciones:  
(XX) visualizaciones en redes 
sociales (Facebook y 
LinkedIn)  
 
Nº de cartillas entregadas:  
(XX) descargas por QR  
(500) unidades impresas  
 

Resultado 3.4. Las 
empresas de reciclaje 

se organizan entre 
ellas y representan 
conjuntamente el 

interés de su 
industria. 

 
 

72 enviados boletines de 
noticias enviadas 
 
48 webinars socializados 
 
16 documentos técnicos 
socializados 
 
1 propuesta de agenda para 
ACORRAE 
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4. Problematic 
Fractions 

Resultado 4.1. 
Adaptación local de 

documentos 
internacionales sobre 

la identificación de 
fracciones 

problemáticas 
relevantes 

 

  Nº visualizaciones:  
 
70 visualizaciones por 
empresas a través de correo 
electrónico. 
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Table 3: Logical framework report: outcome and output indicators. 

 
Strategy of Interven-

tion 
Key Performance Indica-

tors Status at end of SRI 2 SRI contributions Related products / documents 

Outcomes 1 Outcome Indicators Short description Short description List 

-    An adequate policy 
and legislative frame-

work enables the imple-
mentation of a sustaina-

ble e-waste manage-
ment system. 

-    Key stakeholders have a 
clear understanding of the 
governments long-term e-

waste strategy and their role 
and responsibility in a sus-
tainable e-waste manage-

ment system 

La Ley 1672 de 2013 expedida por el Congreso 
de la República y el Decreto 284 de 2019 
expedido por Minambiente definen las 
responsabilidades y obligaciones para los 
actores principales que están involucrados la 
gestión integral de los RAEE en el país:  
Gobierno Nacional, productores, 
comercializadores, usuarios, gestores, 
autoridades ambientales y entidades 
territoriales. Adicionalmente, la Política nacional 
para la gestión integral de los RAEE, incluye 
otras entidades como responsables o 
encargadas de ofrecer apoyo en la 
implementación del plan de acción para su 
implementación.  

• La Cooperación Suiza brindó el 
asesoramiento técnico para la elaboración 
de la Ley 1672 de 2013. 
• El Proyecto SRI hizo parte del equipo 
técnico experto, liderado por Minambiente, 
para la elaboración de la Política nacional 
sobre gestión de RAEE en 2017. 
• El Proyecto SRI hace parte del Comité 
Nacional de RAEE, el cual actúa como 
órgano consultor del Minambiente. El Comité 
tiene unas funciones definidas en la Ley 
1672 de 2013. 

Ley 1672 de 2013  

Política Naciona para la gestión integral 
de los RAEE  

Decreto 284 de 2018  

Outputs Output Indicators       

-    Output 1.1: A na-
tional e-waste policy has 
been developed and a 
political process for the 
adoption of a respective 
legislation has been 
started.  

-    Final policy document is 
available 

El país cuenta con una Política nacional sobre 
gestión de RAEE desde 2017, expedida por 
Minambiente. Su objetivo principal es promover 
la gestión integral de los residuos de los RAEE, 
armonizando las acciones de los diferentes 
actores involucrados, las políticas sectoriales y 
fortaleciendo los espacios de coordinación.   

·El Proyecto SRI hizo parte del equipo 
técnico experto, liderado por Minambiente, 
para la elaboración de la Política nacional 
sobre gestión de RAEE en 2017. 
 
·El Proyecto SRI hace parte del Comité 
Nacional de RAEE, el cual actúa como 
órgano consultor del Minambiente. El Comité 
tiene unas funciones relacionadas con la 
gestión integral de los RAEE, las cuales 
están definidas en la Ley 1672 de 2013, 
como fomentar y fortalecer la política, 
establecer los mecanismos de concertación 
con el sector privado, estudiar fuentes de 
financiación, promover planes y programas 
intersectoriales que contribuyan a la 
divulgación de los riesgos para la salud 
humana de los RAEE, impulsar la 
investigación y la innovación tecnológica, 
entre otras. 

Política Naciona para la gestión integral 
de los RAEE  

-    Time plan for the political 
adoption process is known 

Para la implementación de la Política nacional 
sobre gestión de RAEE se propuso un plan de 
acción del 2017 al 2031, el cual cuenta con 4 
estrategias con líneas de acción específicas y 

·El Proyecto SRI hizo parte del equipo 
técnico experto, liderado por Minambiente, 
para la elaboración de la Política nacional 
sobre gestión de RAEE en 2017. 

Política Naciona para la gestión integral 
de los RAEE  

https://www.minambiente.gov.co/wp-content/uploads/2021/06/ley-1672-2013.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Politica_RAEE.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Politica_RAEE.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/08/decreto-284-de-2018.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Politica_RAEE.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Politica_RAEE.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Politica_RAEE.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Politica_RAEE.pdf
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un plan de evaluación y seguimiento al 
quinquenal. 

-    Output 1.2: Institu-
tional capacities for the 
implementation and en-
forcement are strength-
ened and stakeholders' 
responsibilities are de-
fined. 

-    Assigned government re-
sources / personnel as-
signed to the topic 

La Ley 1672 de 2013 expedida por el Congreso 
de la República define las responsabilidades y 
obligaciones del Gobierno Nacional para la 
gestión integral de los RAEE. Minambiente es la 
entidad del Gobierno nacional rectora de la 
gestión del ambiente y de los recursos naturales 
renovables y la responsable de velar por la 
implementación de la Política. Minambiente, 
cuenta con personal experto y recursos 
asignados, los cuales son administrados bajo la 
Dirección de Asuntos Ambientales Sectorial y 
Urbana. 

• La Cooperación Suiza brindó el 
asesoramiento técnico para la elaboración 
de la Ley 1672 de 2013. 

Ley 1672 de 2013 
 

-    Written definition of re-
sponsibilities 

La Ley 1672 de 2013 expedida por el Congreso 
de la República y el Decreto 284 de 2019 
expedido por Minambiente definen las 
responsabilidades y obligaciones para los 
actores principales que están involucrados la 
gestión integral de los RAEE en el país, 
específicamente para el Gobierno Nacional, 
autoridades ambientales y entidades 
territoriales. Adicionalmente, la Política nacional 
para la gestión integral de los RAEE, incluye 
otras entidades como responsables o 
encargadas de ofrecer apoyo en la 
implementación del plan de acción para su 
implementación, como el Ministerio de 
Comercio, Industria y Turismo, el Ministerio de 
Tecnologías de la Información y las 
Comunicaciones y el Ministerio de Salud y 
Protección Social. 

• La Cooperación Suiza brindó el 
asesoramiento técnico para la elaboración 
de la Ley 1672 de 2013. 
• SRI apoyó el desarrollo de algunas 
actividades definidas en las líneas de acción, 
especialmente, en el desarrollo de 
programas, campañas o estrategias de 
educación ambiental, sensibilización y, 
participación, para promover la apropiación e 
implementación efectiva de la Política, con el 
fin de generar un cambio progresivo en la 
sociedad colombiana hacia la producción y 
el consumo responsable de los AEE. Los 
principales aportes de SRI, para promover 
una gestión integral de los RAEE fueron: un 
video de sensibilización al usuario; una 
cartilla para niños, niñas y jóvenes; un curso 
virtual y dos congresos nacionales. 

Video de sensibilización para promover 
la devolución de RAEE por parte de los 
usuarios 
 
 
 
 
 

Cartilla sobre gestión integral de los 
RAEE dirigida a niñas, niños y jóvenes  

Curso virtual sobre la gestión integral 
de los RAEE 
 

Congreso virtual EcoConéctate 2021 
 
 

Congreso Internacional de RAEE 2023  

-    Output 1.3: Tech-
nical implementation 
documents and science 
based national (recy-
cling) targets are devel-
oped. 

-    Existence of technical 
documents 

En 2010, el MVDT publicó los Lineamientos 
técnicos para el manejo de RAEE en Colombia 
con temáticas relacionadas con la problemática 
de los RAEE y el contexto internacional; el 
manejo adecuado en la recolección, 
almacenamiento, transporte, reúso, reciclaje y 
disposición final; fichas técnicas con información 
para el desensamble, la descontaminación, el 
manejo de componentes con sustancias 
peligrosas y alternativas de tratamiento, entre 
otros temas. 

La Cooperación Suiza brindó el 
asesoramiento técnico y el personal experto 
para la elaboración de los lineamientos 
técnicos 

Lineamientos técnicos para el manejo 
de RAEE en Colombia 

El país cuenta con una versión actualizada del 
documento elaborado en 2010. La "Guía técnica 
para el manejo de los RAEE, Colombia 2023” 

El Proyecto SRI brindó el asesoramiento y el 
personal experto, para elaborar el 
documento definido como la “Guía técnica 

Guía Técnica para la gestión integral de 
los RAEE, Colombia 2023. Borrador 
disponible en Dropbox 

https://www.minambiente.gov.co/wp-content/uploads/2021/06/ley-1672-2013.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/06/ley-1672-2013.pdf
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/raee-acciones/
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf.
https://quimicos.minambiente.gov.co/wp-content/uploads/2022/03/Cartilla-RAEE-6-de-diciembre-individual.pdf.
https://test-aulamads.minambiente.gov.co/login/index.php
https://test-aulamads.minambiente.gov.co/login/index.php
https://www.youtube.com/watch?v=Mc4HUrwvo8E
https://www.youtube.com/watch?v=Mc4HUrwvo8E
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Guia_RAEE_MADS_2011-reducida.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Guia_RAEE_MADS_2011-reducida.pdf
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brinda directrices armonizadas con estándares 
internacionales y buenas prácticas. A través de 
sus 4 capítulos, el documento aborda temáticas 
como la problemática de los RAEE, la gestión 
integral de los RAEE en Colombia, los 
lineamientos técnicos para el manejo de los 
RAEE y el manejo de sustancias y componentes 
con características de peligrosidad. Este 
documento está dirigido, principalmente, a los 
gestores de RAEE quienes requieren 
herramientas para conocer las buenas prácticas 
y las mejores técnicas disponibles. 

para el manejo de los RAEE, Colombia 
2023” se actualiza la versión elaborada en 
2010. Para obtener el producto final, SRI 
definió el contenido y los objetivos de 
aprendizaje, construyó y diseñó el 
documento y apoyó su difusión. 

-    Availability of method to 
define national recycling tar-
gets 

• En 2010, el entonces MAVDT reglamentó, bajo 
el principio de la REP, los SRyG de RAEE, de 
manera que, los productores de AEE cumplieran 
con metas de recolección anual, cobertura 
geográfica y de sensibilización a los usuarios, 
entre otras obligaciones para las corrientes de 
bombillas fluorescentes (Resolución 1511 de 
2010), computadores y periféricos (Resolución 
1512 de 2010) y pilas y acumuladores 
(Resolución 1297 de 2010). Las resoluciones se 
encuentran derogadas actualmente. 
• Posteriormente, Minambiente expidió la 
Resolución 851 de 2022, en la cual se define la 
lista clasificada de los AEE sujetos a la REP 
(amplía su ámbito de aplicación a todos los AEE 
de consumo masivo); establece las condiciones 
y requisitos para la conformación, aprobación, 
operación, seguimiento y control de los SRyG de 
RAEE y determina los indicadores de gestión y 
criterios de seguimiento, entre otros aspectos.  

• La Cooperación Suiza, brindó el 
asesoramiento técnico para las resoluciones 
expedidas en 2010 y lideró la creación de los 
primeros SRyG colectivos de RAEE, para 
computadores y periféricos "EcoCómputo" y 
el programa voluntario para 
electrodomésticos "Red Verde". 
• El Proyecto SRI, en su primera fase, 
organizó Study Tours a Suiza y Austria, en el 
que participaron diferentes representantes 
del sector. 
• El Proyecto SRI apoyó la revisión del 
documento preliminar para la Resolución 
851 de 2022, el cual fue puesto en consulta 
pública para recibir comentarios e 
inquietudes de las partes interesadas. 

Resolución 851 de 2022  

-    Output 1.4: Imple-
mentation and enforce-
ment processes are de-
fined. 

-    Existence of a roadmap 
for specific activities/tasks, 
timeline and assigned re-
sponsibilities 

Para la implementación de la Política nacional 
sobre gestión de RAEE se propuso un plan de 
acción del 2017 al 2031, el cual cuenta con 4 
estrategias con líneas de acción específicas y 
un plan de evaluación y seguimiento al 
quinquenal. 

El Proyecto SRI ha apoyado constantemente 
al Minambiente en actividades adicionales 
relacionadas con la implementación del plan 
de acción establecido en la Política nacional 
sobre gestión de RAEE, como en las 
actividades mencionadas anteriormente. 
Además, ha participado como integrante del 
Comité Nacional de RAEE y como 
conferencista en webinars, talleres, 
seminarios y congresos organizados por la 
entidad.  

Política Naciona para la gestión integral 
de los RAEE  

Outcomes 2 Outcome Indicators       
-    Normative require-
ments and performance 

-    Level of compliance in 
the recycling industry     

• Desde 2022, Colombia tiene un sistema de 
evaluación de la conformidad administrado por 

• El proyecto SRI con el ICONTEC 
estuvieron a cargo de la adaptación del   

https://www.minambiente.gov.co/wp-content/uploads/2022/08/Resolucion-0851-de-2022.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Politica_RAEE.pdf
https://www.minambiente.gov.co/wp-content/uploads/2021/10/Politica_RAEE.pdf
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measure ensure a level 
playing field. 

ICONTEC para las NTC 6352:2019 “Requisitos 
para la logística y el tratamiento de los RAEE. 
Parte 1: logística y Parte 2: tratamiento” y la 
NTC 6359:2019 “Principios guía para la gestión 
sostenible de metales secundarios”. Para 2023, 
ya tiene 2 empresas gestoras de RAEE con la 
certificación expedida por el ICONTEC. Además, 
algunas de las empresas gestoras ya cuentan 
con certificaciones en estándares 
internacionales como R2. 

estándar europeo EN 50625, así como, de 
los principios de orientación ISO/IWA 19.  
Como resultado, el ICONTEC emitió la NTC 
6352:2019 y la NTC 6359:2019 “  
• El Proyecto SRI e ICONTEC, bajo la 
supervisión de Empa, elaboraron los 
documentos necesarios para formular un 
sistema de evaluación de la conformidad de 
las NTC 6352 y de la NTC 6359 
• En 2022, proyecto SRI y Empa  formaron el 
primer grupo de 4 auditores certificados del 
país y de la región con conocimiento en 
gestión de los RAEE. 
• El proyecto SRI asistió, en calidad de 
experto, a dos auditorías realizadas por 
parte de ICONTEC para otorgar la 
certificación las dos primeras certificaciones 
a empresas gestoras de RAEE del país. 

Outputs Output Indicators       

-    Output 2.1: Norma-
tive requirement are de-
fined.  

-    Existence of binding 
technical requirements for 
WEEE recycling companies  

• Colombia cuenta con normas técnicas 
nacionales para la gestión integral de los RAEE 
las la NTC 6359, Parte 1 y parte 2 con los 
“Requisitos para la logística y el tratamiento de 
los RAEE. Parte 1: logística y Parte 2: 
tratamiento”. Adicionalmente, cuenta la NTC 
6359:2019 “Principios guía para la gestión 
sostenible de metales secundarios” 
• Adicionalmente, el país ha adoptado normas 
técnicas para otras etapas del ciclo de vida de 
los AEE, como las NTC 668:2023 “Método para 
evaluar la proporción de contenido de material 
reciclado en los AEE”, 6687:2023 “Métodos 
generales para la evaluación de la capacidad de 
reparación, reutilización y actualización de los 
AEE” y 6688:2023 “Método general para la 
evaluación de la durabilidad de los AEE”, entre 
otras normas técnicas. 

• El proyecto SRI con el ICONTEC 
estuvieron a cargo de la adaptación del 
estándar europeo EN 50625, así como, de 
los principios de orientación ISO/IWA 19.  
Como resultado, el ICONTEC emitió la NTC 
6352:2019 “Requisitos para la logística y el 
tratamiento de los RAEE. Parte 1: logística y 
Parte 2: tratamiento” y la NTC 6359:2019 
“Principios guía para la gestión sostenible de 
metales secundarios”.  
• Empa y el Proyecto SRI, en 2016, llevaron 
a cabo 10 auditorías piloto, a empresas de 
reciclaje, basadas en el estándar EN 50625-
1: 2014. 

NTC 6352:2019 “Requisitos para la 
logística y el tratamiento de los RAEE. 
Parte 1: logística" 

NTC 6352:2019 “Requisitos para la 
logística y el tratamiento de los RAEE. 
Parte 2: tratamiento" 

NTC 6359:2019 “Principios guía para la 
gestión sostenible de metales 
secundarios" 

-    Output 2.2: Con-
formity assessment 
schemes and verification 
procedures are estab-
lished. 

-    Formal approval of con-
formity system by the re-
spective bodies 

• Colombia cuenta con un sistema de evaluación 
de la conformidad, implementado y administrado 
por el ICONTEC, para las NTC 6352:2019 
“Requisitos para la logística y el tratamiento de 
los RAEE. Parte 1: logística y Parte 2: 
tratamiento” y la NTC 6359:2019 “Principios guía 
para la gestión sostenible de metales 
secundarios” 

El Proyecto SRI e ICONTEC, bajo la 
supervisión de Empa, elaboraron los 
documentos necesarios para formular un 
sistema de evaluación de la conformidad de 
las NTC 6352 y de la NTC 6359, de manera 
que, se pudiera verificar su implementación 
por los gestores de RAEE. Cabe resaltar 
que, este sistema de verificación es el 
primero en la región y es una herramienta 

Documentos técnicos del sistema de 
evaluación de la conformidad 

https://tienda.icontec.org/gp-gestion-de-residuos-de-aparatos-electricos-y-electronicos-raee-requisitos-para-la-logistica-y-el-tratamiento-de-los-raee-parte-2-tratamiento-ntc6352-2-2019.html
https://tienda.icontec.org/gp-gestion-de-residuos-de-aparatos-electricos-y-electronicos-raee-requisitos-para-la-logistica-y-el-tratamiento-de-los-raee-parte-2-tratamiento-ntc6352-2-2019.html
https://tienda.icontec.org/gp-gestion-de-residuos-de-aparatos-electricos-y-electronicos-raee-requisitos-para-la-logistica-y-el-tratamiento-de-los-raee-parte-2-tratamiento-ntc6352-2-2019.html
https://tienda.icontec.org/gp-gestion-de-residuos-de-aparatos-electricos-y-electronicos-raee-requisitos-para-la-logistica-y-el-tratamiento-de-los-raee-parte-2-tratamiento-ntc6352-2-2019.html
https://tienda.icontec.org/gp-gestion-de-residuos-de-aparatos-electricos-y-electronicos-raee-requisitos-para-la-logistica-y-el-tratamiento-de-los-raee-parte-2-tratamiento-ntc6352-2-2019.html
https://tienda.icontec.org/gp-gestion-de-residuos-de-aparatos-electricos-y-electronicos-raee-requisitos-para-la-logistica-y-el-tratamiento-de-los-raee-parte-2-tratamiento-ntc6352-2-2019.html
https://tienda.icontec.org/gp-principios-guia-para-la-gestion-sostenible-de-metales-secundarios-ntc6359-2019.html
https://tienda.icontec.org/gp-principios-guia-para-la-gestion-sostenible-de-metales-secundarios-ntc6359-2019.html
https://tienda.icontec.org/gp-principios-guia-para-la-gestion-sostenible-de-metales-secundarios-ntc6359-2019.html
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fundamental para impulsar la 
implementación de buenas prácticas por 
parte de los gestores del país. 

-    Output 2.3: Inde-
pendent auditing bodies 
are formed and trained. 

-    Number of trainings pro-
vided to conformity assess-
ment auditors 

El ICONTEC cuenta con 10 auditores 
capacitados y 4 auditores certificados, o que 
significa, que el país cuenta con personal idóneo 
para evaluar la conformidad de los gestores de 
RAEE de Colombia.  

En 2022, proyecto SRI y Empa  con el apoyo 
del ICONTEC, diseñaron la estructura final 
de un curso de formación virtual para 
auditores. El contenido del curso incluía 
temáticas como las generalidades del 
servicio de ICONTEC, generalidades de los 
RAEE, aspectos normativos en la gestión 
integral de los RAEE en Colombia, aspectos 
a auditar bajo la NTC 6352, fracciones 
peligrosas en los RAEE y descontaminación, 
cumplimiento en aspectos de salud y 
seguridad, así como, técnicas y preparación 
de la auditoría. Con el programa de 
formación, se consolidó el primer grupo de 4 
auditores certificados del país y de la región 
con conocimiento en gestión de los RAEE. 

Contenido del curso de formación para 
auditores  

-    Output 2.4: The nor-
mative requirements and 
related conformity as-
sessment schemes are 
tested through pilots. 

-    Number of pilot audits 
implemented 

Desde 2022, Colombia tiene un sistema de 
evaluación de la conformidad validado a través 
de auditorías piloto, para las NTC 6352:2019 
“Requisitos para la logística y el tratamiento de 
los RAEE. Parte 1: logística y Parte 2: 
tratamiento” y la NTC 6359:2019 “Principios guía 
para la gestión sostenible de metales 
secundarios”. 

• El Proyecto SRI llevó a cabo dos auditorías 
piloto con la intención de validar el sistema 
de evaluación de conformidad mencionado 
anteriormente y para evaluar la eficacia de la 
formación de los auditores para este 
servicio. La validación fue una actividad 
clave porque midió la fiabilidad y la 
rigurosidad de los instrumentos diseñados 
para la auditoría 
 
• Adicionalmente, el proyecto SRI asistió en 
calidad de experto, a dos auditorías 
realizadas por parte de ICONTEC para 
otorgar la certificación las dos primeras 
certificaciones a empresas gestoras de 
RAEE. 

  

Outcomes 3 Outcome Indicators       
-    Optimized and sus-
tainable value chains 
and skilled businesses 
advance the profession-
alization of the recycling 
industry. 

-    Competitiveness of indi-
vidual economic operators 

      -    Efficiency (throughput), 
effectiveness (recovery 
rates) and quality (compli-
ance) of recycling operations 

Outputs Output Indicators       

-    Output 3.1: A na-
tional trainee program 

-    Published training 
sources 

Desde 2016, Colombia cuenta con un programa 
de formación con el SENA denominado 
"Administración Básica De Residuos De 

El Proyecto SRI estableció una alianza con 
el SENA, con quien se diseñó e implemento 
un programa de formación implementado por 

Contenido del curso de formación 
SENA  

-    Number of trainees  

https://www.dropbox.com/scl/fo/zdihimgs2rrhx7v1up44e/h?rlkey=k65ht018esed5thga95mvylwc&dl=0
https://www.dropbox.com/scl/fo/zdihimgs2rrhx7v1up44e/h?rlkey=k65ht018esed5thga95mvylwc&dl=0
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for e-waste is imple-
mented and technical as 
well as commercial ex-
pertise for recycling 
businesses has been 
improved.  

-    Number of training certifi-
cates 

Aparatos Eléctricos y Electrónicos (RAEE)". El 
público objetivo es el personal operativo de los 
gestores de RAEE. 

sus docentes en 2016, el cual tuvo como 
público objetivo el personal operativo de los 
gestores de RAEE. 

-    Output 3.2: Incen-
tives programmes are 
available to promote in-
novative businesses, 
such as incubators and 
start-ups. 

-    Incentive programmes 
are implemented 

Colombia cuenta con el mayor número de 
organizaciones gestoras en la región, 
representado en más de 50 empresas con 
licencia ambiental para la gestión de RAEE, 
puesto que, desde el 2010, el MVDT hizo 
obligatorio contar con licencia ambiental para la 
construcción y operación de instalaciones cuyo 
objeto fuera el almacenamiento, tratamiento, 
aprovechamiento o disposición final de los 
RAEE. 

• El Proyecto SRI, en su primera fase, 
organizó Study Tours a Suiza y Austria, en el 
que participaron diferentes representantes 
del sector. 

Empresas con Licencia ambiental para 
la gestión de RAEE en Colombia  

-    Number of participants 

-    Number of operational 
start-ups 

-    Output 3.3: Inter-
faces between informal 
and formal sector and 
between local, regional 
and international recy-
cling businesses are op-
timized and technology 
options are locally 
adapted. 

-    Number of business 
agreements to cooperate 

• La Política nacional para la gestión integral de 
los RAEE contempla dentro de sus líneas de 
acción la realización de estudios y proyectos 
piloto con el sector informal (recolector y 
recuperador) de RAEE, para evaluar la 
pertinencia o las oportunidades de 
involucramiento en la cadena de gestión de los 
RAEE. 
• Colombia cuenta con estudios del sector 
informal elaborados en 2010 con apoyo de la 
Cooperación Suiza: “Manejo de los RAEE a 
través del Sector Informal en Bogotá, Cali y 
Barranquilla” y “Manejo de los RAEE a través 
del sector informal en Medellín” 
• Colombia cuenta con un “Estudio de la 
informalidad en el manejo de los RAEE en 
Bogotá: diagnóstico y propuestas de integración 
con el sector formal” elaborado en 2023. 
• Algunos SRyG de RAEE del país han iniciado, 
de manera voluntaria, pruebas piloto para 
integrar el sector informal con el formal para la 
recolección de bombillas fluorescentes y 
algunos electrodomésticos. 

• El proyecto SRI tradujo el documento “Part-
nerships between the informal and the formal 
sector for sustainable e-waste management”. 
 
• El proyecto SRI con el apoyo de 
Minambiente y equipo consultor externo, 
lideró la elaboración de un estudio de la 
informalidad en la ciudad de Bogotá. 
 
• A partir del estudio, el proyecto SRI con el 
apoyo de Minambiente y equipo consultor 
externo, plantearon 4 propuestas de 
integración del sector informal con el sector 
formal que maneja los RAEE en Bogotá, las 
cuales se consolidaron en un documento 
final. 
 
• El estudio da cumplimiento a una de las 
metas de la Política Nacional para la gestión 
integral de los RAEE, brinda un panorama 
de los flujos de los RAEE en la ciudad y 
proporciona una metodología que puede ser 
adaptada para futuros estudios de la 
informalidad en otras ciudades del país. 

Traducción del documento "Partnership 
between the informal and the formal 
sector for sustainable e-waste manage-
ment" 
 
 
 
 

-    Number of implemented 
processes to work together 
with informal sector (accord-
ing to principles under 
ISO/IWA 19) 

Documentos: Manejo de los RAEE a 
través del Sector Informal en Bogotá, 
Cali y Barranquilla y Manejo de los 
RAEE a través del sector informal en 
Medellín. 

-    Number of export notifi-
cations for waste fractions 

Estudio de la informalidad en el manejo 
de los RAEE en Bogotá: diagnóstico y 
propuestas de integración con el sector 
formal. Borrador diponible en Dropbox 

-    Output 3.4: Recy-
cling businesses are or-
ganized among them-
selves and jointly repre-
sent their industry inter-
est. 

-    Existing industry organi-
zation or joint business sec-
tor agreements 

Colombia cuenta con más de 50 empresas con 
licencia ambiental, de las cuales 11 conforman 
la asociación nacional de gestores de RAEE 
“ACORAEE”. ACORAEE es parte del Comité 
Nacional de RAEE como representante de los 
gestores de este tipo de residuos. 

• El proyecto SRI apoyó la creación de la 
asociación nacional de gestores de RAEE 
“ACORAEE” con 11 empresas con licencia 
ambiental para gestión de los RAEE.  
• El proyecto SRI elaboró boletines con el 
resumen de las principales noticias 

  
-    Formal and informal recy-
cling industry is represented 

http://rua-respel.ideam.gov.co/respelpr2009/mapa.php
http://rua-respel.ideam.gov.co/respelpr2009/mapa.php
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.step-initiative.org/files/_documents/publications/Partnerships-between-the-informal-and-the-formal-sector-for-sustainable-e-waste-management.es-ES.pdf
https://www.dropbox.com/scl/fo/6lo09ns0mgq5u9q8k79g0/h?rlkey=wg0cix7erqabid4dqrsyel25k&dl=0
https://www.dropbox.com/scl/fo/6lo09ns0mgq5u9q8k79g0/h?rlkey=wg0cix7erqabid4dqrsyel25k&dl=0
https://www.dropbox.com/scl/fo/6lo09ns0mgq5u9q8k79g0/h?rlkey=wg0cix7erqabid4dqrsyel25k&dl=0
https://www.dropbox.com/scl/fo/6lo09ns0mgq5u9q8k79g0/h?rlkey=wg0cix7erqabid4dqrsyel25k&dl=0
https://www.dropbox.com/scl/fo/6lo09ns0mgq5u9q8k79g0/h?rlkey=wg0cix7erqabid4dqrsyel25k&dl=0


 

 

32 

Strategy of Interven-
tion 

Key Performance Indica-
tors Status at end of SRI 2 SRI contributions Related products / documents 

in national stakeholder pro-
cesses 

traducidas al español tomadas de portales 
oficiales, compartió los documentos técnicos 
publicados por diferentes organizaciones, 
invitó a webinars técnicos y elaboró una 
propuesta de agenda de trabajo.  
• El acompañamiento estratégico y técnico 
ofrecido por SRI, favorece la consolidación y 
el fortalecimiento de la asociación y sus 
integrantes, así como, la implementación de 
una agenda con actividades que responda 
con las necesidades y tendencias del sector. 

Outcomes 4 Outcome Indicators       

-    Locally adapted con-
cepts provide solutions 
for the safe treatment of 
problematic waste frac-
tions. 

-    External funds guaran-
teed to develop/implement 
safe treatment solutions 
(e.g. through a financing 
mechanism) 

      

-    Env. benefits effectively 
achieved and contributed to 
through project activities 
-    Economic benefit effec-
tively achieved and contrib-
uted to through project activ-
ities 
-    Adoption of procedure to 
other waste streams or frac-
tions 
-    Uptake of the developed 
concepts into other countries 

Outputs Output Indicators       

-    Output 4.1: Relevant 
problematic waste frac-
tions are identified and 
assessed. 

-    Baseline assessment of 
relevant fractions including 
relevance in national priori-
ties and potential env. bene-
fits and value generation po-
tential exists 

• Los gestores de RAEE en el país se 
encuentran interesados en optimizar el 
aprovechamiento y en implementar las mejores 
técnicas disponibles para la eliminación de los 
RAEE o sus componentes que contengan 
sustancias con características de peligrosidad. 
Uno de los mayores intereses es en el manejo 
de las fracciones plásticas, para lo cual el país 
ya cuenta con documentos y herramientas 
técnicas adaptadas al contexto local. 

·El proyecto SRI tradujo al español el 
documento “Procesing of WEEE plastics. A 
practical handbook”, para brindar a los 
gestores información sobre la identificación, 
separación y manejo de las fracciones 
plásticas presentes en los RAEE. 
 
· El proyecto SRI apoyó, al PNUD y 
Minambiente, en la elaboración del 
documento “Directrices técnicas para el 
manejo de materiales plásticos recuperados 
de RAEE y vehículos desintegrados” y en el 
diseño de una aplicación para facilitar la 
identificación de los diferentes tipos de 
plásticos presentes en los RAEE. 

Documento “Procesamiento de 
plásticos de RAEE" 
 

Documento "Directrices técnicas para el 
manejo de materiales plásticos 
recuperados de raee y vehículos 
desintegrados" 

Aplicación Polyguess  

https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
https://www.sustainable-recycling.org/reports/processing-of-weee-plastics-a-practical-handbook-espanol/
https://economiacircular.minambiente.gov.co/wp-content/uploads/2022/03/directrices-tecnicas-para-el-manejo-de-materiales-plasticos-recuperados-de-raee-opt.pdf
https://economiacircular.minambiente.gov.co/wp-content/uploads/2022/03/directrices-tecnicas-para-el-manejo-de-materiales-plasticos-recuperados-de-raee-opt.pdf
https://economiacircular.minambiente.gov.co/wp-content/uploads/2022/03/directrices-tecnicas-para-el-manejo-de-materiales-plasticos-recuperados-de-raee-opt.pdf
https://economiacircular.minambiente.gov.co/wp-content/uploads/2022/03/directrices-tecnicas-para-el-manejo-de-materiales-plasticos-recuperados-de-raee-opt.pdf
https://play.google.com/store/apps/details?id=org.icipc.polyguess&hl=es_CO&gl=US
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Strategy of Interven-
tion 

Key Performance Indica-
tors Status at end of SRI 2 SRI contributions Related products / documents 

-    Output 4.2: Locally 
applicable solutions for 
the safe management of 
problematic waste frac-
tions are elaborated. 

-    Ranking of potential solu-
tions for selected waste frac-
tions exists 

•La Ley 1672 de 2013, prohíbe la disposición 
final de los RAEE en rellenos sanitario en 
Colombia. 
 
•Las sustancias peligrosas o las fracciones 
contaminadas que no tengan opción de 
aprovechamiento, deben destinarse a la 
recuperación de energía (coprocesamiento), a 
incineración controlada o a celdas de seguridad, 
de acuerdo con sus características. 
 
• El reciclaje de fracciones plásticas con 
retardantes de llama bromado para hacer 
resinas secundarias no está permitido en el 
país. Por lo anterior, las mejores técnicas 
disponibles (MTD) de eliminación de plásticos 
contaminados son el coprocesamiento en 
hornos cementeros y la incineración bajo control 
de emisiones para eliminar los gases tóxicos y 
los metales pesados. 

El Proyecto SRI brindó el asesoramiento y el 
personal experto, para elaborar el 
documento definido como la “Guía técnica 
para el manejo de los RAEE, Colombia 
2023”. En el cuarto capítulo del documento 
se pueden encontrar fichas para el manejo 
de las siguientes sustancias o componentes 
con características de peligrosas en los 
RAEE: 1. Aparatos con fluidos dieléctricos 
que contienen bifenilos policlorados PCB; 2. 
Cartucho de tóner o de tinta; 3. 
Componentes que contengan asbesto; 4. 
Componentes que contengan fibras 
cerámicas refractarias; 5. Componentes que 
contengan sustancias radiactivas; 6. 
Aparatos con lámparas fluorescentes, 
interruptores y relés de mercurio; 7. 
Pantallas de cristal líquido; 8. Pilas y 
acumuladores; 9. Plásticos que contengan 
sustancias con retardantes de llama 
bromados; 10. Refrigerantes con CFC, 
HCFC, HFC y HC; 11. Tarjetas de circuito 
impreso y 12. Tubos de rayos catódicos. 

  
-    Local acceptance of 
promising solutions 

-    Output 4.3: Individ-
ual solutions are tested 
in local pilots. 

-    Share of successful pilot 
trials 

El Proyecto PNUD, elaboró pilotos con 5 
gestores de RAEE, con los cuales realizó más 
de 8.400 análisis de Fluorescencia de rayos X 
(XRF) y 50 pruebas de cromatografía de gases 
con espectrometría de masas (GC-MS) aplicado 
a más de 45 tipos de AEE. Como resultado, 
Colombia cuenta con un "listado rojo"que incluye 
los tipos de aparatos que tienen el mayor riesgo 
de contener plásticos contaminados con COP. 
Adicionalmente, los gestores de RAEE del país 
tienen acceso a una aplicación que facilita la 
identificación de las fracciones del listado rojo y 
las sospechosas de contener COP. Estos 
instrumentos ayudan a los gestores de RAEE a 
identificar las sustancias peligrosas. 

La coordinación del equipo SRI asesoró 
técnicamente y apoyó el desarrollo del 
proyecto del PNUD 

Aplicación smart RAEE  

-    Quantity of problematic 
fractions treated 

-    Revenue generation 
through treatment (if applica-
ble) 

-    Output 4.4: A 
roadmap for a large roll-
out for the most feasible 
solutions exists and is 
agreed upon with local 
stakeholders. 

-    Roadmap for rollout ex-
ists 

      -    Financial or institutional 
commitment for rollout se-
cured, institutionalization of 
safe treatment for fraction 

 

https://play.google.com/store/apps/details?id=com.ecocomputo.araee
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Annex 2: Indicators Methodology  

Capital Investment Estimation 
 

Table 2: Aggregated information on capital investment in Colombia as provided by the local team 

 

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 a 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:  

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 recy-cling. Unsound practices such as 
burning of cables or leaching of precious metals from printed wiring boards using mercury are assumed for this scenario. 

High Recovery Scenario 

This scenario describes the use of best practices in formal WEEE recycling processes. The WEEE de-vices are depolluted and 
hazardous substances are removed, before machine assisted treatment sepa-rates the devices in clean fractions which are 
sent to smelters or other recovery facilities. Recovery and removal rates for target and hazardous materials are set to the 
average industry standard which is achievable following best practices (pilot testing plants achieving higher rates are not 
included). The remaining material which is not suitable for recycling is either incinerated or permanently stored at a con-
trolled landfill, which ensures minimal exposure of remaining hazardous fractions into the envi-ronment. 

COP/USD

2008 2'227'845'000$                             993'243$            2243
2013 11'687'888'140$                           6'068'478$         1926
2019 10'746'863'242$                           3'279'482$         3277
2023 20'287'827'900$                           4'883'926$         4154
Total 44'950'424'282$                           15'225'129$      

COP USD

Parte 6. Inversión

Nombre de la organización

Inversón en pesos
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è The environmental impact and net benefit of the Poor Recovery Scenario was compared with the 
impact and net benefit of the High recovery scenario to estimate an overall net benefit. 

 

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

Table 3: 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 

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 4: device attribution to category in model 

Category as reported by recycler Device in Environemtal assessment 
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 
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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:  

è 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 

 

These are the LCA methodologies used in the impact assessment tool:  

 

• CO2eq 100a (IPCC 2013): A very common methodology to measure the environmental impact of a pro-
cess 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.  
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• ReCiPe: A standard LCA methodology that aims to measure environmental impact holistically by consid-
ered a number of mid-point indicators, which are then grouped into three main end-point indicators to 
assess environmental impact. The ReCiPe endpoint indicators are as followed:  

o Endpoint 1: Damage to Human Health 
o Endpoint 2: Damage to Ecosystems 
o Endpoint 3: Damage to Resource Availability 

 
The ReCiPe Method calculates values using a point systems out of several midpoint indicators with dif-
ferent units. By combining the values of the mid- to endpoints, it gives an easy method to quickly identify 
and compare overall environmental impact, however information on the source of the impact is partially 
lost by consolidation.  
 
Results in the tool are presented in ReCiPe Points (Pt).  
 

Framework and Scope 

Treatment of WEEE can be separated into three main steps:  

1. Collection of WEEE 
2. Manual sorting and mechanical separation into fractions (Recycling) 
3. Recovery processes 

The environmental impacts of the treatment are predominantly happening during the second and third step, 
whereas social aspects are most relevant during the first collection phase of WEEE (see figure).  

 

Devices 

The devices currently considered in this tool are the following:  

 

Device 
PC / Server 

Laptop 

Printer/ Scanner/ Copier 

IT accessories (mix keyboard, mouse) 

Mobile phone / Tablet 

FPD Monitor 

CRT Monitor 

FPD TV 

CRT TV 

Audio appliances (CD-/Radiorecorder) 

Video appliances (CD-/DVD-Player) 
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Refrigerators & Freezers 

Washing machines (with compressor) 

Washing machines (without compressor) 

Clothes dryers (with compressor) 

Clothes dryers (without compressor) 

Dishwasher (with compressor) 

Dishwasher (without compressor) 

Electric stove / electic Oven 

Microwave oven 

Fluorescent Tubes 

Other lighting equipment 

Used lead acid batteries 

Mixed batteries  

 

Fractions 

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

 

Fractions Type Main Sources (considered in 
this model) 

Iron (Fe) Target valuable material All types of e-waste 

Aluminium (Al) Target valuable material All types of e-waste 

Copper (Cu) Target valuable material All types of e-waste 

Printed Wiring Boards (PWB) Target valuable material All types of e-waste 

Cables Target valuable material All types of e-waste 

Target Plastics Target valuable material All types of e-waste 

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 appliances 

Refrigerants/blowing agents Target hazardous material Fridges and freezers 

Cadmium (Cd) Target hazardous material NiCd-batteries  

 

While PWBs contain precious materials, they also contain small amounts of lead and mercury.  
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Treatment Scenarios 

The tool considers different stages of e-waste treatment situations. For this, different scenarios were created 
that consider typical treatment practices as well as recovery rates.  

 

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 of WEEE is present but not formal. 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 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 acci-
dents 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 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.  

 

High Recovery Scenario 

This scenario describes the use of best practices in formal WEEE recycling processes. The WEEE devices are de-
polluted and hazardous substances are removed, 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 and 
hazardous materials are set to the average industry standard which is achievable following best practices (pilot 
testing plants achieving higher rates are not included). The remaining material which is not suitable for recycling 
is either incinerated or permanently stored at a controlled landfill, which ensures minimal exposure of remaining 
hazardous fractions into the environment.  

 

Table 5: 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 
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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 

To provide a solid data background, the tool needs several types of data:  
Data Type Unit Description Sources used 

Composition data 
% Data on device and fraction composition given 

in percentage points 
SteP, Literature 

Mass data 
Kg Data on average device mass to determine ma-

terial content in kilogram based on the compo-
sition data 

SteP, Literature 

Environmental Impact 
data 

kgCO2eq, ReCiPe 
points 

Environmental impact of recycling processes 
and primary production of materials for com-
parison with secondary resources ("avoided 
burden") 

Eco-Invent 

 

Processes Used to model Environmental impacts 
Target hazardous mate-
rial 

Methodology Emission Process source Comments 

Lead (Pb) 

ReCiPe End-
point 

Lead emissions 
to air 

Lead emissions 
to soil 

Lead production (GlO) 
Assumption 1: 100% into air, As-
sumption 2: Only 1% of material pro-
duces emissions (inert substance) 
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Mercury (Hg) 

ReCiPe End-
point 

Mercury emis-
sions to air 

 

Mercury production 
(Glo) 

Precious metal in an-
ode slime, market for, 
GLO 

Assumption 1: 100% emissions into 
air, which is most relevant for human 
health 

Assumption 2: 100% of material (to-
tal mercury contained) can produce 
emissions 

PCB capacitors 

ReCiPe End-
point 

PCB emissions 
into air  

PCB emissions 
into water 

PCB emissions 
into soil 

Own process created 
using Ecoinvent sub-
stance "polychlorin-
ated biphenyls" with 
33% into air, 33% into 
water and 33% into 
soil 

Assumption of distribution of air, wa-
ter and soil emissions 

Refrigerants/blowing 
agents 

Global Warm-
ing Potential 
(GWP) 

Emissions of re-
frigerants/blow-
ing agents 

GWP of R22, which is 
the most common re-
frigerant 

Assumption that mix of refrigerants 
are similar to the GWP of the most 
commonly used refrigerant 

Cadmium (Cd) 

ReCiPe End-
point 

Emissions of Cad-
mium to air 

Emissions of Cad-
mium to water 

Cadmium telluride, 
semiconductor-grade 
production (RoW) 

Cadmium chloride, 
semiconductor-grade 
production (RoW) 

Assumption of 50% into air and 50% 
into water 

 

 
Target valuable 
material 

Recycling Process  Value Ecoinvent process 

Iron Iron recycling 
0.44 kgCO2eq/kg steel, low-alloyed (CH), steel produc-

tion, electric furnace 

Aluminium Aluminium recycling 

0.868 kgCO2eq/kg treatment of aluminium, cast alloy, 
(RER), Treatment of aluminum scrap, 
post-consumer, prepared for recycling, 
at refinery 

Copper Copper recycling 
1.77 kgCO2eq/kg treatment of copper scrap by electro-

lytic refining (RER) 

PWB 
Gold recycling 15'000 kgCO2eq/kg Gold {RoW}}, treatment of precious 

metal from electronic scrap, in anode 
slime 

PWB 
Silver recycling 19.46 kgCO2eq/kg Silver {RoW}, treatment of precious 

metal from electronic scrap, in anode 
slime 

PWB 
Palladium recycling 336 kgCO2eq/kg Palladium {RoW}, treatment of precious 

metal from electronic scrap, in anode 
slime 

PWB Platinum recycling 1140 kgCO2eq/kg treatment of automobile catalyst, re-
covery of platinum 
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PWB Copper recycling 1.77 kgCO2eq/kg treatment of copper scrap by electro-
lytic refining (RER) 

Cables 

Copper recycling in-
cluding burning of ca-
bles 

3.13 kgCO2eq/kg (burning) 

1.77 kgCO2eq/kg 

(industrial recovery process) 

Waste plastic, consumer electronics, 
treatment, open burning (GLO) 

treatment of copper scrap by electro-
lytic refining (RER) 

Cables 

plastics 3.13 kgCO2eq/kg (burning) 

0.188 kgCO2eq/kg 

(sanitary landfill) 

Ecoinvent process: Waste plastic, con-
sumer electronics, treatment, open 
burning (GLO) 

 


